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Because 


\ First in Because 
Permanence Roofing 


and Sid- 

ing has for a base steel sheet 
(light and strong) hermetically 
sealed in an adhesive asphaltic 
compound (immune to rain, mois- 
ture, fumes) into which is imbedded as- 
bestos felt (resists fire and _ protects 
asphalt against heat and light) these are 
the manifold reasons for the permanency 

of APM. 


. . APM Roofing and Sid- 
First in ing sheets amply meet 


Econom the demand for low- 


cost, light, permanent 
construction of all sorts of buildings for the 
mining industry, such as shaft and hoist 
housings, stamp mills, refineries, reduction 
and storage plants. 


Its use involves no upkeep expense—not 
even paint—and the experience of large 
users has proven that it lasts indefinitely 
under conditions which would spell ruin to 
the average covering. 


Winter tempests, summer torrents, acidulous fumes, blazing brands, moist sea air—all find their Nemesis in 
APM.. It’s the one roofing and siding for every season and every service condition. The structures shown 
below illustrate the application of APM Siding and Roofing sheets on: 


(1) Conveyor Line and Shaft Housing at the Eddy Creek Colliery, D. & H. Coal Company, near Olyphant, 


Pa. (2) Coxe Traveling Grate Co. factory, at Port Carbon, (3) 
' Lehigh Valley Coal Co. buildings, at Ashley, (5) Ashman Coal Co. 
Munson Station, Pa. (6) Acid Chamber Building, Royster-Guano Co., 


Co., Throop, Pa. © 44) 


Boiler House of Price-Panco 


altimore. 


The complete story of APM and its applications is yours if you will request a copy of Bulletin 5511. 
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; A Page of Carrier Types 


Style No. 71—Unit Carrier for Belt Conveyor - 


Patented 





It doesn’t matter what your belt con- 
veying problem may be, there is an 
“S-A”’ Carrier that will solve it. Made 
in all sizes, styles and designs demanded 
by established usage. 

Lowest possible conveying costs are insured by 
the use of “‘S-A”’ Belt Conveyors, because in this 


way a comb:nation of correct design and compo- 
nent parts of the highest grade, is secured. 





2 Styles 101—Gradual Troughing Unit Carrier The experience of the “‘S-A’” Engineering De- 

Patented partment is based on thousands of successful 

, installations. This department is maintained 

by us at a great expense for the service of our 

customers. Difficult conveying problems may 

be put up to us with confidence that any designs 

recommended will not only be adequate, but 
will secure minimum conveying costs. 


Have you a copy of our periodical ‘“The Labor 
Saver’’—free for the asking—no obligation in- 
curred. 


We are now prepared to furnish Unit 
Carriers equipped with Hyatt Roller 
Bearings. 


Style No. 91—Junior Unit Carrier 
Patented 





Style 9B for steel construction 
35 deg. Troughing Idlers 


Style No. 5—Troughing Carrier 
35 deg. Troughing Idlers 





Style 9A—Loaded 
35 deg. Troughing Idlers 





Stephens-Adamson Manufacturing Company 
Conveying, Screening, Transmission Machinery AURORA, ILL. 


50 Church Street........... New York, N. Y. Branches: So. African Agent...... J. MacG. Love & Co., Ltd. 

First National Bank Bldg......... Chicago, IIL. 1 and 3 London House, Loveday Street, 

m. WW, iver Bie... ....<0.00% Pittsburgh, Pa. eo og hace cee Boston, Mass. ; Johannesburg, So. Africa. | 

Federal Reserve Bank Bldg........ .St. Louis, Mo. Colwell & McMullin, District Managers. Australian Agent......Arthur Leplastrier & Co. 

First National Bank Bldg..... Huntington, W. Va. 824 Dime Bank Bldg........... Detroit, Mich. Circular Quay East, Sydney, Australia. 

503 Dooly Block....... Salt Lake City, Utah ee IEE so5 bass Kama woonrs Toronto, Ont. Scandinavian Agent....C. 8, Christensen, A/S 
J. W. Gates, District Manager. E. J. Banfield, Agent. Post Box 85, Kristiania, Norway. 
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Introduction 


The production of the more imjortant minerals and 
metals is summarized in the table on this page. The de- 
tails appear on subsequent pages. It will be found that 
in some cases our contributors give figures that do not 
agree with our own. The explanation of such differences 
will generally be that the articles of outside contributors 
were necessarily written and put into type before our own 
statistics were available. The necessity of handling the 
great mass of material in this huge number in a few days 


PRODUCTION OF METALS IN THE UNITED STATES 


Metal Unit 1914 1915 1916 
Copper (a) Pounds 1,158,581,876 1,423,698,160 1,941,900,586 
Ferromanganese Long tons 185,118 226,957 355,356 
Gold (0) .... Dollars 94,531,800 101,035,700 92,315,363 

WMD cin gays 4 Long tons 23,147,226 29,916,213 39,484,000 
BOM CO. « i:ccope's Short tons 538,735 535,922 583,498 
Nickel (e)...... Pounds 30,067,064 44,139,826 61,675,438 
Quicksilver..... Flasks 16,300 (f) 21,033 28,942 
Silver (b).. Troy ounces 72,455,100 67,485,600 72,883,748 
Zine (d).... Short tons 362,361 492,495 672,300 


(a) Production from ore originating in the United States. (b) The statistics 
for 1914 and 1915 are the final and those for 1916 are the preliminary statistics 
reported jointly by the directors of the Mint and the U. 8. Geological Survey. 
(c) Production of refined lead from ore and scrap originating in the United States: 
Antimonial lead is included. (d) Total production of smelters, except those treat- 
ing dross and junk exclusively; includes spelter derived from imported ore. (e) 
Imports; for 1914, 1915 and 1916, first 10 months only. This nickel is refined in 
the United States for the production of metal, oxide and salts. (f) As reported by 
U. S. Geological Survey. (/) Estimated. 


PRODUCTION OF MINERAL AND CHEMICAL SUBSTANCES 


Substance Unit 1914 1915 1916 
Coal, anth. (a).. Short tons 90,821,507 88,912,000 88,500,000 
Coal, bitu. (a) Short tons 422,703,970 432,500,000 509,000,000 
Coke (a). Short tons 34,555,914 41,600,000 54,300,000 

_ fron ore..... Long tons 42,911,897 58,843,804 81,095,000 
Petroleum (a) Barrels 265,762,535 281,104,104 292,300,000 


(a) The coal and coke and petroleum statistics are the estimates of the U. 8S. 
Geological Survey. 
leaves no time for leisurely comparison and revision to ef- 
fect a careful codrdination of all the data. 

& 

United States pig-iron production is estimated at 39,- 
484,000 tons for the year. Production for the last half- 
year is estimated at 20,102,046 tons. This is the great- 
est production on record in this country. 

& 

New mining and metallurgical construction in this 
country in 1916, as reported in the details elsewhere 
in this issue, amounted to more than $75,000,000. The 
true total was undoubtedly much greater, for there was 
an enormous amount of new construction whereof we 
did not obtain details. 

& 

In 1913 we were able to give at this time figures of 
the world’s production of copper, gold, spelter and tin 
in the year that had closed a few days previously. These 
figures were not mere guesses, but were based on official 
reports covering 10 or 11 months of the vear, with esti- 
mates only for November and December. When the final 
figures were published several months later, they were 
found to vary from our preliminary figures by only a 
trifling percentage. ‘The statistics that we are able to 
present this year, as was also the case a year ago, are far 


more incomplete than in 1913 and previous years, thus 
reflecting the disturbances created by the war, which has 
put many commercial conditions out of joint. It has 
been impossible this year to obtain statistics from any of 
the European countries. 

& 

American mining companies that publicly announce 
their dividends paid $170,388,378 in 1916, compared with 
$78,369,535 in 1915. Canadian, Mexican and Central 
American companies paid $20,280,673 in 1916 and $10,- 
521,382 in 1915. United States metallurgical and hold- 
ing companies connected with the mining industry paid 
$136,068,684 in 1916, compared with $83,314,863 in 1914. 


: 


* 

To all the contributors who collaborated in this number 
we tender our thanks, and also to the many persons who 
have assisted in the collection of statistical information. 
Our thanks are due also to the producers of copper, lead, 
spelter and other substances, who have communicated to 
us the amount of their output in 1916 and have thereby 
enabled a close approximation to the actual production in 
1916 to be made by Jan. 3, 1917, our going to press. 

3 

The committee on subscriptions in behalf of the Bel- 
gian children cabled to Hoover on Christmas day telling 
him what the mining engineers of America were going 
to do for him. Hoover cabled on Dec. 28 the following 
graceful acknowledgment: Z 

Please convey to my American professional colleagues 
my gratitude for the very great personal compliment 
which I feel. In generous gifts to this work the Bel- 
gian Relief has not only to be grateful to the American 
engineering profession for financial support, but also 
for the large body of men who have made the work pos- 
sible. 

It has not been the work of any individual, but to the 
largest degree is due to American engineers who have 
filled these ranks from the beginning and have brought 
to bear upon it not only their unique capacity for pioneer 
organization, commercial adaptability and ability to over- 
come physical obstacles, but also the fineness of courage, 
devotion and idealism which are the daily demands in 
their service and are to be found to such a degree in no 
other profession. 

We have had not only from the mining engineers Hon- 
nold, Rickard, Shaler, Browne, Young, Thurston, Brod- 
rick, Fletcher, Smith and Bain, but also from our brother 
engineering professions in America we include with equal 
pride the services of White, Poland, Hunsiker, Crosby, 
Bates, Lucey, Connett, Chadbourne, Heinemann, Hulse, 
‘McCarter, Tuck, Gade, Gay and Humbert. 

It has been an engineering job and has been done in 
an engineer’s way. Its recognition and support by our 
brother engineers is precious to us all. Hoover. 





Metal Markets 


NEW YORK—JAN. 3, 1917 
All of the metal markets were dull and unset- 


tled during the last week. Copper continued to be 
reactionary. 

War risk insurance in ocean transportation is 
now 4% instead of 2%. 

The business heretofore conducted as a copart- 
nership under the name of L. Vogelstein & Co. 
has been transferred to and will hereafter be 
conducted by the corporation known as L. Vogel- 
stein & Co., Inc. This company was incorporated 
under the laws of New York, with a paid-in capi- 
tal of $5,000,000. The former members of the 
firm of L. Vogelstein & Co. will constitute the 
board of directors of the new company and L. 
Vogelstein will be the president, E. G. Hothorn, 
the vice-president, and the other offices will be 
filled by the several former assistants of L. Vogel- 
stein & Co. 


Copper, Tin, Lead and Zinc 


Copper—This market during the last week be- 
came almost entirely an affair of second hands 
Consumers were resellers through brokers and it 
was difficult to tell whence the copper was being 
offered, how much there was to come, etc. The 
method of offering was rather unfortunate, be- 
cause whereas in the previous week there was 
some resistance to the decline through the buying 


of consumers who had remained uncovered and 
needed copper, the latter finding that so much 
was being offered withdrew, making up their 
minds that they would be able to buy more 


cheaply. Thus, a consumer bid 26c. for February- 
April delivery, but upon that being declined, he 
simply withdrew. Second hands, however, offered 
more cheaply from day to day. It was signifi- 
cant of the market that on Dec. 30 a tender for 
200,000 lb., prompt delivery, to the Washington 
Navy Yard was made at 29c. delivered there. 
This was by a small producer. 

Copper Sheets—Base price for copper sheets 
. remains unchanged at 42c. for hot rolled and 43c. 
for cold rolled. Wire is quoted at 37c. f.o.b. mill. 

Tin—Right from the beginning of the week 
there was a better tendency. Inquiry was very 
good, but up to the end of the week it had not 
developed extensively, although it is expected soon 
to do so. At the opening of the week spot was 
41c. and futures 40c. At the close, spot was 43c. 
and futures 41%c. 


Lead—This market was quiet insofar as volume 
of business was concerned, but was unsettled as 
to prices. Early in the week there was sharp 
competition for a desirable order and a shading 
of prices in order to capture not only it, but also 
such other business as was offered. On Dec. 30, 
a buyer needing a large tonnage, January-Febru- 
ary delivery, was obliged to pay the full price. 
On Jan. 2, producers who had been cutting prices 
earlier in the week, realized the full price while 
on the other hand other producers offered at con- 
cessions. The business of the week was entirely 
for January-February delivery, chiefly the latter. 
Regarded as a whole, the market of the week is 
to be characterized as confused, and there is a 
suspicion of some speculative selling. 


Zinc—This metal exhibited a peculiar situation. 
Smelters in Kansas and Oklahoma, who are ex- 
periencing gas trouble, found themselves short of 
spelter with which to make their contracted deliv- 
eries and appeared in the market as_ buyers. 
Other smelters taking advantage of their position, 
exacted a sharp premium for near-by delivery. 
On the other hand, the same producers who were 
holding up the price of January spelter were free 
offerers of February-March at 9c., and there were 
indications that entire first-quarter delivery might 
be had at the same price. On Jan. 2, offerings of 
tonnages to consumers were made at attractive 
prices without developing any business. 


Rudolf Wolff & Co., of London, in a _ recent 
report, said: ‘Consumers have abstained from 
buying, a fair quantity of spot metal being avail- 
able, and no one finding himself in the position 
of being forced to cover his requirements. The 
world’s production is now coming into force on a 
seale that one would hardly have believed possible 
two years ago. The cconomies in the use of 
spelter have been so rigidly applied that Europe 
ean get along in spite of the great war require- 
ments with a tonnage that was hitherto unthink- 
able. As a proof of this we would draw attention 
to what was in the past the main branch of con- 
sumption—namely, the production of galvanized 
sheets. In November, 1914 (already a war month) 
we exported 25,495 tons of galvanized sheets. In 
November, 1916, we exported 2,048 tons. During 
the first 11 months of 1914 we exported 544,261 
tens, and during the first 11 months of this year 
we exported 115,755 tons. As regards the quantity 
of spelter that we in this country require, we 
would point out that during the first 11 months of 
1914 we imported 105,271 tons, and anyone recall- 
ing the situation in December, 1914, will recollect 
there was a dearth of metal, showing that every- 
thing imported had been consumed. During the 
first 11 months of 1916 we have imported 47,805 
tons of spelter, and we undoubtedly have, for the 





first time for very many months, quite a respect- 
able stock on hand to meet the smaller consumers’ 
requirements. 

Zine Sheets—Base price of zinc sheets remains 
at $21 
discount. 


per 100 Ib. f.o.b. Peru, Ill, less 8% 


ENGINEERING AND MINING JOURNAL 


Other Metals 


Aluminum—The market continues very quiet. 
There are practically no dealings and quotations, 
nominal, are placed at 62c. per lb. for No. 1 ingots, 
New York. 

Nickel—There is no change in the market quo- 
tation for nickel. Price remains at 45@50c. per 
lb.; electrolytic commands a premium of 5c. 
per lb. 


Quicksilver—Quiet, but firm at $80 per flask. 


Antimony—Market steady, fair business, puo- 
tations unchanged at 14%,@l5e. January-Feb- 
ruary shipments from China are quoted at 13@ 
12%e. c.i.f., New York, duty unpaid. 


Gold, Silver and Platinum 


NEW YORK—JAN. 3, 1917 

Gold—There was deposited, on Dec. 28, in the 
Government Assay Offices at New York and Phila- 
delphia, by J. P. Morgan & Co., $33,000,000 of 
gold, all Coming from abroad. This is the largest 
single day’s importation of gold on record. Of the 
amount deposited, $25,000,000 was in American 
eagles, and was identified as the payments made 
for the French Panama Canal company’s property 
and rights. Another shipment of $8,650,000 from 
Canada was deposited in the Philadelphia mint 
on Dec. 28 by J. P. Morgan & Co. This makes 
$680,300,000 received from all sources since the 
first of the year. 

The entire amount of gold bullion now in the 
vaults of the Philadelphia mint is $190,000,000, 
and the entire amount of gold coin is $175,000,000. 

Silver—Silver has been steady the past week. 
Not much activity owing to the holiday time. 
The tendency is considered good, however, owing 
to the various causes that have contributed to the 
rise to the present figuse—chiefly the important 
role which silver has to play in local currency 
owing to the fact that gold is earmarked by many 
governments for reserve or for external payments. 

Platinum— Very quiet at $80@8214. 

Our Petrograd correspondent reports under date 
of Nov. 11, 1916, that by government order the 
platinum production has been taken over by the 
State Bank at a price of $70.56 per oz. of crude 
metal carrying 83% platinum. All private trad- 
ing has consequently ceased. Previous to the 
issuing of this order the market was steady with 
good demand. 

Quotation for platinum last week was $80@82%4 
per oz. 


Palladium—Quoted at $60 per oz.. 


Other Ores 


Tungsten Ore—There have been heavy arrivals 
from South America but owing to renewed demand 
for the metal from Europe these did not affect 
the market, which remains firm at $17@17.50 per 
unit. 


Zinc and Lead Ore Markets 


Platteville, Wis., Dec. 30, 1916—Quotations for 
the district are according to the following prices: 
Base price per 2,000-lb. ton for material assaying 
60% zine is $75@70 for premium ore down to 
$65 for medium grades. Base price per 2,000-Ib. 
ton for material assaying 80% lead is $95. Ship- 
ments for the week ending Dec. 30 were: 2,263 
tons of zine ore, 65 tons of lead ore, and 431 
tens of sulphur ore. For the year to date the 
figures ‘are: 133,036 tons of zine ore, 4,590 tons 
of lead ore, and 32,425 tons of sulphur ore. 
Shipped during the week to separating plants, 
2,824 tons of zinc ore. 

Report for last week, delayed in transit, says 
under date of Dec. 23: Prices are lower and de- 
mand is light for zine ore. Quotations for the 
district are according to the following figures: 
Base price per 2.000-lb. ton for material assaying 
69% zine is $75@70 for premium ore down to 
$65 for medium grade. Base price per 2,000-Ib. 
ton for material assaying 80% lead ore is $95. 
Shipments for the week ended Dec. 23 are: 2,480 
tons of zine ore, 30 tons of lead ore, and 613 tons 
of sulphur ore. For the year to date the figures 
are: 130,773 tons of zine ore, 4,525 tons of lead 
ore, and 31,994 tons of sulphur ore. Shipped 
during the week to separating plants, 3,297 tons 
of zine ore. 


Joplin, Mo., Dec. 30, 1916—Price quotations per 
2000 Ib. : Blende, high, $82.60; 60% zinc, premium 
ore, $80; medium, $75@70; low, $68. Calamine 
per ton 40% zinc, $50@40; average selling price, 
all grades of zinc, the week $70.35, the year $84.72 
per ton. 

Lead, high price, $100.70; base, $100@96; aver- 
age selling price the week $96.69, the year $84.07 
per ton. 

Shipments of the week: Blende, 3559 tons; 
calamine, 176 tons; lead, 1005 tons; the year; 
blende, 352,111 tons; calamine, 34,121 tons; lead, 
60,094 tons. Values, all ores the week, $393,510; 
the year, $37,786,280. 

Better support was siven the market this week, 
with a large inquiry for ore at below market 
prices which found no sellers. 

Production is 3,000 to 4,000 tons per week under 
the present possibility but for power shortage. 
Low water and a final complete break down of 
the steam auxiliary plant of the local hydro-elec- 
tric company is most largely the cause, while low 
gas pressure adds its share. 
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Iron Trade Review 


NEW YORK—JAN. 3, 1917 


Transportation troubles continue to be the most 
important retarding factor in the iron and steel 
market. Furnaces continue to be banked for lack 
of coke, simply because it cannot be transported, 
and coke ovens are closed because their product 
cannot be taken away. December production will 
be considerably short of that of November with 
all steel producers. Unfilled tonnages have in- 
creased, but the showing is not a favorable one. 

Railroad, shell steel and structural demand have 
figured in the curtailed operations. The Baldwin 
inquiry for 30,000 tons of 6%¢-in. shell stock is 
the principal item in war steel. There is a report 
of buying on foreign account of 20,000 tons, and 
the Italian inquiry for 40,000 tons is still active, 

All pig-iron markets are quieter. Some also 
have been made at prices that are reported to be 
concessions. Export inquiry keeps up, but the 
difficulty of getting the iron is great. 


Foreign Iron 


The pig-iron market was reported on Dec. 27, 
1916, as generally firm but quiet. Ferromanganese 
is quoted at £36 upward. January-June quota- 
tions for 4-in. billets are at about $92 c.f. 
Liverpool. Wire rods for prompt shipment have 
been sold to France for £24 ¢.i.f. Ferrosilicon is 
quoted at £30. 


AND STERLING EXCHANGE 








SILVER 
= | Silver | | | Silver 
Sterl- | a Sterl- | ——— 
ling | New Lon- | ling, | New | Lon- 
Ex- |York,} don, Ex- |York,} don, 


Dec. change|Cents} Pence | Jan. ‘change|Cents|Pence 


28 47550 753 | 36) | I 
29 4.7550 75; 36) | 2 
30 4.7550 753 365 3 








4 7556 75% (363 | 

4.7556 753 (363 

New York quotations are as reported by Handy 
& Harman and are in cents per troy ounce of bar 
silver, 999 fine. London quotations are in pence per 
troy ounce of sterling silver, 925 fine. 


DAILY PRICES OF METALS IN NEW YORK 











Copper] Tin Lead Zinc 
Dec. | Electro- F 
Jan. | lytic Spot. NW. St. L. St. L. 
29 7.375 | 7.25 | 9. 
28 |@294 41 |@7.500 |@7.40 |@9ox 
283 4, ae 1.22 9 
29 |@293 41} |@7.500 |@7.40 |@9} 
_ 283 | 7.25 9 
30 |@29 42 7.500 |@7.40 |@9} 
1 , sia ped oak 
283 7.2405 7.2 9 
2 |@29 43 @7.500 |@7.40 |@9} 
| 284 7.300 | 7.25 9 
3'@29 | 43  @7.500 |@7.40 '@9} 


The above duotations are our appraisal of the 
average of the major market based on sales as made 
and reported by producers and agencies; and repre- 
sent to the best of our judgment the prevailing values 
of the metals for the deliveries constituting the 
major markets, reduced to basis of New York, cash, 
except where St. Lous is the normal basing point. 

The quotations for electrolytic copper are for cakes, 
ingots and wirebars. [Electrolytic copper is commonly 
sold on “regular terms” (r.t.), including freight to the 
buver’s works and 1s subject to a discount for cash. 
The difference between the price delivered and the 
New York cash equivalent is at present about 0.25c. 
on domestic business. The price of electrolytic 
cathodes 1s 6.05 to 0.10c. below that of electrolytic. 
Quotations for spelter are for ordinary Prime Western 
brands. We quote New York price at 17c. per 100 Ib. 
above St. Louis. 

Some current freight rates on metals per 100 Ib. 
are: St. Louis-New York 17c.; St. Louis-Chicago, 
6.3c.; St. Louis-Pittsburgh, 13.1 cents. 


















LONDON 
Copper Tin Lead} Zine 
Standard Elec- 

Dec. —— tro- 

Jan. | Spot [3 Mos.| lytic | Spot [3 Mos.| Spot | Spot 
28 | 1393) 135 151 1763} 178%} 303 | 51 
29 | 1383] 134 150 1783) 1803 | 303 | 51 
30 Sahl 

1 | 134 | 130 146 | 180}| 182% | 303 | 50 
2 | 1333] 145 | 1824) 184 304 | 503 
3 | 13331 1293 | 145 | 180g! 1833 | 303 | 503 


The above table gives the closing quotations on 
London Metal Exchange. All prices are in pounds 
sterling per ton of 2,240 Ib. For convenience 
in comparison of London prices, in pounds steri- 
ing per 2,240 lb., with American prices in cents 
per pound the following approximate ratios are given, 
reckoning exchange at 4.80. £15 = 3.2le.; £20 = 
4.29c.; £30 = 6.43c.; £40 = 8.57c.; £60 = 12.85c. 


Variations, £1 = 0.212 cents. 
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Gold and Silver 


Owing to the disturbed conditions abroad it is im- 
possible to report at this early date all the figures 
comprising the world’s gold production, but the total 
will be much less than in 1915. The yield in Australasia 
was less than 1915 and is estimated at $39,606,440. 


TABLE 1. GOLD PRODUCTION OF THE WORLD FOR 20 YEARS 
1896..... $211,242,081 1906 $405,551,022 
1897... 237,833,984 1907... 411,294,458 
1898.... 287,327,833 1908.... 443,434,527 
1899.... 311,505,947 1909. ... 459,927,482 
1900.... 258,829,703 1910 454,213,649 
$901... 260,877,429 Patent ees 459,377,300 
190s... ‘298,812,493 WRC Be occ ss 5 474,333,268 
1903.... 329,475,401 Beiaes coences 462,669,658 
Rees 69.6: 349,088,293 Li 1 SSAA raerecriee 451,582,129 
1905.... 378,411,054 iL) ee 473,124,590 


Transvaal is estimated to have produced $186,854,445, 
which is also less than in 1915. Japan, not including 
Chosen, produced about $2,911,392. 

The gold production of the United States. shown in 
Table 2, was $92,315,363; less than in 1915 by $8,720,- 


337. Alaska decreased slightly and although mining in 


TABLE 2. GOLD AND SILVER OUTPUT OF THE UNITED STATES* 
(Gold in Values; 


Gold: Value 


Silver in Fine Ounces) 


Silver: Fine Oz. 


1915 1916 1915 1916 
Alabama. . $5,100 $6,946 $47 
Alaska... 16,710,000 16,242,337 1,054,634 1,426, 303 
Arizona... . 4,555,900 4,378,356 5,665,672 6,711,835 
California. 22,547,400 22,110,300 1,689,924 1,937,300 
Colorado. .. 22,530,800 19,009, 143 7,199,745 7,771,479 
Georgia... . 34,800 20,238 141 89 
Idaho..... 1,170,600 971,700 13,042,466 10,504,070 
Illinois.... , dimitin aracas 3,892 
EEE A aicoc ieee | 6 dotetdate! weunenes ; ; 
REE caches laaceoeen | tated 581,874 572,646 
Missouri......... 55,534 52,000 
Montana.... 4,978,300 4,575,410 14,423,173 14,750,964 
Nevada.... 11,883,700 8,428, 236 14,453,085 12,784,578 
New Hampshire... 259 
New Mexico.... 1,460, 100 1,403,000 2,337,064 1,999,987 
North Carolina....... ~ 170,700 29,643 1,496 429 
Oklahoma... 3 386 
Oregon...... ; ; 1,867,100 1,901,581 125,499 163,841 
South Carolina...... 3,600 289 32 
South Dakota....... 7,403,500 7,512,164 197,569 “212,805 
Tennessee... 6,800 5,595 99,171 103,400 
ee 1,800 539 724,580 689,465 
RPMs a's 5s 3,907,900 3,593,364 13,073,471 12,965,715 
_ Vermont. ; 434 150 2,049 
Virginia... 560 848 : 4,851 
Washington. . 461,600 491,235 213,877 206,178 
Wyoming. 13,900 . 83,804 2,910 4,702 
Continental United States $99,714,100 $90,765,162 74,945,927 $72,865,410 
Porto Rico......... 1,320,900 558 15,148 461 
Philippines. 700 1,549,643 17,877 


Totals... $101,035,700 $92,315,363 74,961,075 $72,883,748 


* As reported by the Director of the United States Mint and the United States 
Geological Survey. 


California was active, the increased cost of mining hit 
the gold mining industry especially hard since the output 
remained at a fixed selling price. 

Those districts whose reports have been received in- 
dicate that Canada also produced less gold in 1916 than 
in 1915. 

The production of silver in the United States, shown 
in detail in Table 2, amounted to 72,883,748 oz. which 








TABLE 3. MONTHLY AVERAGE PRICE OF SILVER 
- -New York —— London -— 

Month 1914 1915 1916 1914 1915 1916 
January 57.572 48 855 56.775 26.553 22.731 26. 960 
February ; 57.506 48.477 56.755 26.573 22.753 26.975 
March 58.067 50.241 57.935 26.788 23.708 27.597 
April 58.519 50.250 64.415 26.958 23.709 30.662 
May... 58.175 49.915 74.269 26.704 23.570 35.477 
June... 56. 471 49.034 65.024 25°948 23.267 31.060 
July 54.678 47.519 62.940 25.219 22.597 30. 000 
August...... 54.344 47.163 66.083 25.979 22.780 31.498 
September..... 53.290 48.680 68515 24.260 23.591 32.584 
October. 50.654 49.385 67.855 23.199 23.925 32.361 
November..... 49.082 51.714 71.604 22.703 25.994 34.192 
December. . 49.375 54.971 75.765 22.900 26.373 36.410 

Year. oc. 54.811 49.684 65.661 .25.313 23.675 31.315 


New York quotations, cents per ounce troy, fine silver; London, pence per ounce 
sterling silver, 0.925 fine. 


aw 


was 2,077,327 oz. less than in 1915. This is surprising 
considering the fact that silver is a byproduct cf the 
very much increased base-metal production. 

Canada also showed a decreased production of silver 
and Mexico produced even less than it did in 1915. 

COMMERCIAL MOVEMENT OF THE PRECIOUS METALS 

The European war had a great effect both directly and 
indirectly on the mining of gold, but a very much greater 
effect on the commercial movement of the metal. A 
situation was created new in history, in that this country 
accumulated such enormous gold reserves, that it not only 
became the principal gold holding nation of the world, 
but accumulated more gold than any other nation ever had. 

Both the Swedish and Norwegian Governments were 
compelled, on account of the accumulation of gold, to 
consider the release of the State Banks from the obligation 
to accept all gold offered to it for coinage, and to allow 
them to accept bullion for deposit. The Holland banks 
took similar steps. 

The enormous prosperity of this country naturally drew 
gold from abroad, the trade balances in our favor being 
greater than ever before. Great Britain has for a long 
time past made every effort to maintain easy money con- 
ditions in this country in order to make her borrowing 
possible at the best advantage. Much if not most of the 
gold from London has come through Canada, some of it 
having been brought over to Halifax on British cruisers. 

The amount of gold needed to sustain a normal volume 
of credits in this country is much less under the new 
banking system than ever in the past, therefore the amount 
of gold now held in this country, so much greater than 
not viewed as an unmixed blessing; in 
fact in some quarters it is considered a distinct danger. 
Since December, 1914, the net imports of gold to this 
country have been equivalent to the production of the 
rest of the world during the period besides which all 
that has been produced here has been retained. 

On Jan. 1, 1916, there was held in the United States 
Treasury against gold certificates outstanding, in Treasury 
current balances, in banks and circulations, a total of 
$2,312444.489. On Nov. 1 the stock of gold coin and 
bullion in this country, according to the report of the 
Secretary of the Treasury, was $2,700,136,976, an increase 
of $714,597.804 in 16 months. 

In April the Australian Government removed the 
prohibition on exports of gold from the commonwealth, 
but all exports were made under the supervision of the 
Treasury. 

On July 28 the following order in council was pro- 
mulgated in the London Gazette: “A person shall not 
melt down, break up, or use otherwise than as currency 
any current gold coin, and if any person acts in con- 
travention of this regulation he shall be guilty of a 
summary offense against these regulations.” 

The year opened with silver quoted at 55%e. in New 
York, with inquiry from India very moderate, and China 
a seller rather than a buyer. Mexican shipments were 
very limited. The chief buying was for mintage account. 
The undertone continued to remain steady, with supplies 
not more than sufficient to meet the English and con- 
tinental demand. By the middle of February, stocks had 
gradually diminshed and prices began to harden. 


ever before, is 
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In March the Commonwealth of Australia undertook 
to mint about £500,000 in silver coin, to meet the large 
demand for such coins which had arisen in the Common- 
wealth. By the end of April a considerable advance in 
the price of silver had been made, owing chiefly to the 
fact that mintage orders abroad absorbed supply. Large 
shipments were made from China to India on account of 
the Indian Government, which reduced silver stock in 
China and eliminated the possibility of China selling 
freely. Russia also took a large amount from China for 
coinage. By the first of May the market had reached 
such a condition that buyers, in order to protect future 
business, had in many cases contracted beyond their 
immediate wants, and conditions were such that the higher 
prices, instead of putting silver on the market, had a 
restraining influence in causing the owners to hoard the 
precious metal in hopes of still higher prices. It was 
reported that the French mint, which in ordinary times 
coins 8,000,000 to 10,000,000 francs yearly in silver, was 
preparing to coin 80,000,000 francs for the year. Great 
Britain which issued six times as much silver coin in 
1915 as she has averaged for the past 10 years continued 
to be a heavy purchaser. As a result the silver reached 
the record price of 7714. 

A sharp reaction took place which lasted until the end 
of July. At the end of the year the price had recovered 
to T53¢c. 

The influence of the war upon currency has been far- 
reaching. It was stated in the National Review of 
Shanghai that merchants in Shauntung and elsewhere 

1914 
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bought up copper and other coins and melted them down 
for sale and export abroad. This practice was, of course, 
illegal and few Chinese were engaged upon it, because 
they realized the risk of heavy punishment. The more, 
however, the practice was extended, the more need there 
was for small silver coin, and it is probable that the 
loss of a considerable amount of copper currency in this 
way was one of the reasons why China was placed in 
the position she was as to silver exports and imports. 

There were considerable shipments to China from San 
Francisco during the latter half of the year. Late in 
the year renewed strength was given to the silver market 
due to improvements in the China exchanges, and the 
continued interests of the Indian Bazaars and _ other 
demands from the Far East. At the end of the year 
shipments from San Francisco to the East, which had 
been slack, were resumed. 

x 


Platinum 


At the beginning of 1916 the stocks of platinum were 
very. low and little business was being done. he nom- 
inal quotations were $90@95 per oz. for refined platinum 
compared to $41@42 per oz. at the beginning of 1915. 
During the first quarter of 1916 there was very little 
change in the position. The demand was restricted by the 
very high prices. Supplies were limited and rather uncer- 
tain, and dealers were generally not willing to quote prices 
except to regular customers, and transactions of any im- 
portance were settled by negotiation. 
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In Russia the demand for home use, especially for acid 
work, was large, and the price for crude metal, 83% 
platinum, reached $62 per oz. at Ekaterinburg and $61.75 
per oz. at Petrograd. Early in January the Russian gov- 
ernment: issued an order prohibiting all holders of plati- 
num—banks, mining companies, individual miners, deal- 
ers, jewelers, etc.—from selling or alienating in any way 
the metal which they held, the entire stock of platinum 
in Russia to be requisitioned by the government at a price 
not then announced. This order, of course, stopped all 
business in Russia. Later, the government rejected the 
proposed bill which provided that all metals must be de- 
livered to government offices as produced. The platinum 
that had already been taken over was bought by the gov- 
ernment at a fixed price, but the subsequent production 
and market were left free. This put the market in a 
confused position, so that after the metal was released for 
export, sales were resumed on a rather small scale. 

Prices became slightly easier during the second quarter 
of 1916, and by midyear quotations for refined platinum 
were $77@79 per oz. The Russian government having 
agreed to pay for the platinum taken at the price of 
67.305 rubles per pood, prices on private sales rose to a 
corresponding level. Large companies in Russia renewed 

AVERAGE PRICES OF PLATINUM 
(In Dollars per Qunce Troy) 





-——————- 1915 — —_. ——-——- 1916 -—-_~ 
Russia, Crude Metal Russia, Crude Metal 
New York 83% Platinum New York 83° Platinum 
Refined Petro- Ekaterin- Refined Petro- FEkaterin- 
Platinum grad burg Platinum grad burg 
January..... . 41.10 : 90.05 61.25 61.10 
February..... 40 00 30. 38 30.08 90.00 61.14 62.625 
March.. -. Soe 30. 38 30.08 - 98.75 
Best sso. ssen. BOS 30. 38 30.08 83.10 63.70 63.70 
May..... as or 30.57 30.08 80.50 66.64 65.92 
FORE .cccccs ess ww 32.39 31.02 78.13 63.70 63.92 
July.. = . 38.00 32:39 31.02 63.60 63.21 63.92 
August...... . SR 2o 32.30 30.73 62.56 67.41 66. 45 
September...... 50.00 : ; 84.25 67.41 66.45 
October... . 54.50 37.98 38.70 89.75 77.42 71.44 
November...... 62.63 47.46 46.64 101.25 ; 
December. . 85.50 56. 40 56.25 86. 87 
WOOP ices 47.13 83.40 


New York average for year 1914, $45.14; 1913, $44.88; 1912, $45.55; 1911, 
$43.12. 


the development work at their properties there, and two 
dredges were ordered for the platinum mines in the North 
Ural, and there was a considerable revival of the industry 
throughout the country. A materially increased demand 
for the metal had caused a consequent increase in prices, 
and from Ekaterinburg it was reported that production 
had been reduced, owing to mobilization among the min- 
ers, Which also helped the advance. 

Early in the third quarter of 1916 prices eased off to 
$60 per oz. in this country for refined metal and to about 
$65 in Russia, owing to a decreased demand and an in- 
creased production. After going as low as $55 at the 
end of July, prices recovered, and during September, be- 
cause of a brisk demand froin jewelry manufacturers pre- 
paring for the holiday trade, there was a sharp advance 
to $90 per oz. In Russia, although dredging was proceed- 
ing to its fullest extent, at the end of the third quarter 
the demand was sufficient to have made prices increase to 
$71.44 per oz. at Ekaterinburg and $77.42 at Petrograd. 

On Nov. 1 the United States Assay Office was reported 
as selling 600 oz. of refined platinum at about $90.50. The 
market, as a result of the continuing demands by the 
jewelry trade, advanced to $105 per oz. late in Novem- 
ber. Then, owing to slackening demand from the jewelry 
trade; the price slowly began tg recede. The vear closed 
with quotations for refined platinum $80@82.50 per oz. 
with the market steady but slow. 
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Figures showing the world’s production of platinum 
and allied metals are at best estimates made from the 
most reliable information obtainable. The following fig- 
ures by the U. 8S. Geological Survey give the best estimates 
from information available to date: 

ESTIMATE OF WORLD’S PRODUCTION OF CRUDE PLATINUM 





Country 1912 1913 1914 1915 
Borneo and Sumatra............. 200 200 ” * 
Canada. esta) eee ets oa Seo uy pa 30 50 30 100 
Colombia....... eh utente uaieverre ec 12,000 15,000 17,500 19,000 
New South Wales............... 778 1,275 1,248 +56 
Russia. . eee per ee 300,000 250,000 241,200 124,000 
RP NS 6 555-05 5G aie wlan 721 483 570 742 

313,729 267,008 260,548 ~—«*143,898 

* No basis for estimate. + No figures from Tasmania available at time 


report goes to press. : 

Platinum valued at $504,302 was invoiced at the Amer- 
ican Consulate at Cartagena, Colombia, for the United 
States during 1915, compared with $357,519 worth for 
1914. 

The Board of General Appraisers has decided that wire 
made of a platinum-rhodium alloy is not free as platinum, 
but is subject to duty as an unenumerated wire product. 


Palladium and Iridium 


At the beginning of 1916 palladium was quoted on the 
New York market at $450.50 per oz., New York. An in- 
creased demand for the metal advanced the price to $55a 
60 per oz. by the middle of February. It continued to 
advance to $75 early in October, and at the end of Octo- 
ber sales were made at $80 per oz. The first week in 
November the price dropped to $75, on a recession which 
continued to the end of the year, at which time the quo- 
tation was $60. 

At the beginning of 1916 iridium was very scarce and 
prices were high and difficult of quotation, each trans- 
action being a matter of special negotiation and close 
figuring; $85 per oz. was the nominal quotation. In De- 
cember the price had reached $150 per oz, 


Quicksilver 


The domestic output of quicksilver in 1916, according 
to preliminary figures collected from the individual pro- 
ducers by the United States Geological Survey, was 28,- 
942 flasks of 75 Ib. each. This was the greatest output 
in quantity since 1905. Compared with the final figures 
of output for 1915, which gave a production of 21,033 
flasks, the preliminary figures for 1916 show an increase 
of 7,909 flasks, or 38%. 

The productive: states, named in order of rank, were 
California, Texas, Nevada, Oregon, Washington, and 
AVERAGE MONTHLY PRICE OF GUICKSILVER 
(Per Flask of 75 Lb.) 














- 1915 - - 1916 ———__. 

San San 
Month New York Francisco London New York Francisco . London 
January.. $51.60 $50.80 fUt.35 $231.50 $200.50 £16.75 
February... 59. 38 58.00 12.28 283.50 300. 63 17.875 
March..... 73.13 62.16 12.50 213.79 £43.02 19.00 
April......: 71.50 64.31 12.44 140.375 147.50 17.75 
May.. : 77.20 67.50 11.80 95.10 97.50 16.50 
Same... 95.63 88. 13 5.335 73.00 73.81 16.50 
eee 95.50 92.50 17.94 79.80 79.90 17.30 
August..... 92.90 89.25 18.15 74.75 75.00 17.50 
September . 89.50 88.00 16.50 75.50 75.06 17.50 
October.... 94.7) 90.80 15.90 79.40 75.80 19.50 
November.. 108. 13 102.00 16. 38 79.25 75.50 18.25 
December. . 135 00 t2t.. 25 16.63 80.00 78.00 18. 63 
WOM si. $87.01 $81. 23 $14.75 125.49 125.25 17.75 


Arizona, all of which increased their output except Ne- 
vada, although Arizona has produced only a nominal 
quantity to date. Washington produced none before 1916. 
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The situation of copper at the end of 1916 may be 
diagnosed approximately from the figures in the accom- 
panying tables. The first table gives the smelters’ 
production of copper in the United States, this being the 
summary of reports received from all of the producers. 
The distribution by state of origin is approximately 
correct, but those figures are subject to more revision than 
is the grand total, for the reason that it is impossible to 
make a precise allocation at this early date. In the 
preliminary returns the outputs of Alaska, Nevada and 
New Mexico are usually understated. The copper pro- 
duction of the United States in 1916 was much larger 
than in 1915 or in any other previous year. It is to 
be distinctly understood, however, that the figures here 
SMELTERS’ PRODUCTION OF COPPER IN THE UNITED STATES 


(In Pounds) 


State 1913 1914 1915 1916 

Do sats bee ews 24,452,000 24,288,000 72,621,844 115,368,191 
ee 399,849,745 387,978,852 444,089,147 693,262,111 
California.......... 32,390,272 29,515,488 37,935,893 51,428,697 
Cotorado.........- 7,670,090 10,104,579 8,126,000 9,820,000 
SED xs oS .nvemwie.ears 8,434,028 4,856,460 5,602,000 5,220,000 
Bischigan.........:. 159,437,262 157,089,795 241,123,404 269,888,710 
Beomtans........... 285,336,153 243,139,737 268,027,557 353,547,696 
ee 84,683,961 60,078,095 66,394,906 98,247,000 
New Mexico........ 46,953,414 64,338,892 75,515,138 76,955,335 
GRD. « o0000 i 147,591,955 153,555,902 180,951,174 226,735,520 
Washington......... 448,805 165,023 * * 

East and South..... 24,333,014 19,213,965 18,858,677 21,142,901 
Other States........ 4,155,135 4,257,088 4,452,420 720,184,425 





Totals......... 1,225,735,834 1,158,581,876 1,423,698,160 1,941,900,586 


*Included in ‘Other States.’ {Included in this figure is a good deal of cop- 
per that could not be distriouted as to origin at this time. 


SMELTERS’ PRODUCTION 
(In Pounds) 





Source 1913 1914 1915 1916 
North American ore. 1,438,565,881 1,327,488,479 1,612,450,828 2,201,456,333 
Foreign ore......... 55,803,202 50,101,308 44,749,105 71,131,938 
eee : 22,427,889 20,894,559 29,827,203 25,696,804 

OB Soc 6aid.6n. . 1,516,796,972 1,398,484,346 1,687,027,136 2,298,285,075 
To foreign refiners. 36,682,605 36,765,920 39,734,120 37,753,760 


To American refiners 1,480,114,367 1,361,718,426 1,647,293,016 2,260,531,315 
Crude copper import- 
Meuse 169,315,869 131,125,076 140,415,341 236,802,017 


Total crude.copper 1,649,430,236 1,492,843,502 1,787,708,357 2,497,333,332 








given are the smelters’ production, not the refiners’. 
Owing to deficiency in refining capacity, the refiners’ pro- 
duction in 1916 was considerably less than the smelters’. 

The second table gives the total supply of crude copper 
available to American refiners. The third table sum- 
marizes the world’s production of copper in 1916. These 
figures may be accepted as reasonably accurate for all 
the countries stated in the table as far down as Russia. 
From none of the European countries have any statistical 
reports been available. Reports from Africa are only 
partially complete. The Union Miniére du Haut Katanga, 
the largest producer, turned out about 25,000 tons in 

WORLD'S PRODUCTION OF COPPER (*) 
(In Metric Tons) 


Country 1913 1914 1915 1916 

United States.... 555,990 525,529 646,212 880,750 
Mexico....... 58,323 36,337 30,969 55,160 
Canada....... ; . 34,880 34,027 47,202 53,263 
Cuba. 5 ; 3,381 6,251 8,836 9,311 
Australasia. . ; $47,325 37,592t 32,512 35,000 
cle os ce anbe by ¢ 25,487 23,647 ++32,410 +441,625 
| “ee ~~ ; 39,434 40,876 47,142 66,500 
DUE wwinceonc cc's a ; 3,658f 1,306+ **3,000 **4,000 
Japan Peat ee ; 73,1527 7 2,938§ §75,000 §90,000 
II Six 2516 8 > 34,316t 31,938 **16,000 ** 16,000 
Germany ; 25,308t 30,480 **35,000 **35,000 
Africa........ ar ee 22,870+ 24,135¢ **27,000 **35,000 
Spain and Portugal.......... 54,696* 37,099t  **35,000 ** 50,000 
Other countries. .... she 27, 158t 25,176¢ **25,000 **25,000 

Totals.... . ; : 1,005,978 923,888 1,061,283 1,396,609 


* The statistics in this table are our own compilations, except where specially 
noted to the contrary. + As reported by Henry R. Merton & Co. tf As officially 
reported. § Privately communicated to us from Japan. ** Estimated. 
*t Communicated by L. Vogelstein & Co. 
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1916, against 14,190, in 1915. We estimate the pro- 
duction of Russia, Germany, and “other countries” at the 
same figures as in 1915, which in themselves were purely 
unfounded estimates, and allow increases for Spain, Portu- 
gal and Africa. These guesses are included in the table 
in order to arrive at a total, recognizing that even if in- 
dividually they be enormously in error, the percentage of 
error in the grand total will be relatively insignificant. 

The total supply of crude copper available for Amer- 
ican copper refiners was about 2,500,000,000 Ib. This 
includes the output of American, Canadian and Mexican 
smelters together with the crude copper of other countries 
imported for refining here. The production of refined 
copper, including that which is marketed as casting and 
pig copper, is estimated at 1,000,000,000 Ib. in the first 
half and 1,300,000,000 in the second half. There was 
therefore a shortage of about 200,000,000 Ib. as com- 
pared with the supply of erude copper. It was  well- 
known-during 1916 that the production of erude copper 
Was increasing to a larger extent than that of refined 
copper. The lag in the latter was due to inability to 
increase quickly the refining capacity, which throughout 
the year was taxed to the utmost. 

On Jan. 1, 1916, the electrolytic refiners of the 
United States reported an aggregate capacity at the rate 
of 1,877,000,000 Ib. of copper per annum, or about 
156,000,000 Ib. per month. Adding 20,000,000 Ib. per 
month for the copper that is refined otherwise than 
electrolytically and for what is marketed as pig, we had 
a total capacity for the production of about 176,000,000 
lb. of refined copper per month. 

THlowever, the operators of refineries are seldom able 
to maintain the full rated capacity for a long period. 
The actual production during the first half of 1916 is 
estimated at about 1,000,000,000 Ib., or about 167,000,- 
600 Ib. per month. 

On Sept. 1, 1916, the refiners reported an aggregate 
capacity of 2,173,000,000 Ib. per annum. The increase 
was due chiefly to the new Anaconda refinery at Great 
Falls, intended to replace the old one, which had been 
begun in 1915. At three other refineries there had been 
increases of capacity relatively small. 

On Sept. 1, 1916, there was construction going on at 
four refineries, which was figured as adding about 220,- 
000,000 Ib. per annum to the capacity of the United 
States. This was coming along but slowly, owing to 
the inability to obtain prompt delivery of material and 
machinery. It was estimated that part of it would be 
ready for use in January, 1917, and part of it in Feb- 
ruary. The electrolytic refiners reported an aggregate 
capacity of about 2,400,000,000 Ib. on Jan. 1, 1917. This 
increase, together with what is vet to come, should go 
far toward relieving the congestion. 

The exports of copper from the United States in Oc- 
tober and in the 10 months ended Oct. 31, as reported 
by the Department of Commerce, in pounds, were: 





—--——— 19 15— — - 1916 ———_——- 

October Ten Months October Ten Months 

Ore, matte, etc., contents 264,685 1,901,841 1,174,695 4,676,049 
Unrefined, blister,ete.... = ...... : 202,239 4,653,542 11,326,996 
Ingots, bars, etc... ae 44,141,142 452,906,953 55,303,187 610,971,657 
Plates and sheets........ 537,033 23,884,984 971,953 12,338,816 
Wire...... eeu 1,948,458 44,067,775 2,288,505 20,049,866 
Old and Scrap....i606 65. ey 6,664,450 329,200 785,157 
MR Gor Aras ees * 46,891,318 529,627,242 64,713,082 660,148,541 
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The imports of copper for October 
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and for the 10 


months ended Oct. 31 are reported as follows, in pounds: 








——— 19 15-_—_—___—_ -—— 1916 -——__—_. 

October Ten Months October Ten Months 

Ore, matte, etc., contents 9,339,386 97,570,356 13,087,490 150,962,096 
Unrefined, blister copper, 

eS ok 18,741,150 74,856,217 14,731,276 229,578,498 

Bars, plates, etc......... 2,003,554 78,471,894 5,782,771 8,411,163 

Old and miscellaneous... 599,406 5,959,355 976,388 8,643,233 

"BMMBESe ope oer wasn? 30,683,496 256,857,424 34,577,925 397,594,990 


The actual tonnage of ore, 


concentrates and matte, of 


which the contents are given, was 59,440 tons in October, 


538.147 tons in the first 10 months 


& 


and 


of 1916. 


Copper-Smelting and Refining Works 
of North America 


The accompanying tables corrected up to Dee. 
engaged in 
smelting and refining in the United States, 


give the names of the companies 


Mexico and the situation of their 


COPPER-SMELTING WORKS OF 


Company 

American Smelting and Refining Co................ 
American Smelting and Refining Co... 
American Smelting and Refining Co... 
American Smelting and Refining Co... 
American Smelting and Refining Cc 
American Smelting and Ref.ning Co... 
American Sm: Iting and Refining Co... 
American Smelters Securities Co.. 
American Smelters Securities Co.. 
American Smelters Securities Co..... 
Anaconda Copper Mining Co 
Anaconda Copper Mining Co....... 
Arizona C opper Co.. ; 
Balakala Consolidated C oppe e Cott... 
Compagnie du Boleo. 
— Columbia Copper Co.. 

Calumet & Arizona Mining Co. 
Canadian Copper Co. 
Cananea Consolidated C ‘opper Co 
Consolidated Arizona Smelting Co. . 
Consolidated Mining and Smelting Co... 
Copper Queen Consolidated Copper Co.. 
Detroit Copper Mining Co..... steerer Orie reed 
Ducktown Sulphur, Copper and Iron Co...... 
East Butte Copper Mining Co.... 
Granby Consolidated Mining, Smelting and Power Co. 
Granby Consolidated Mining, Smelting and Power Co. 
International Smelting Co. . 
International Smelting Co ; 
Mammoth Copper Mining Co... 
Mason Valley Mines Co.. 
Mazapil Copper Co.fT....... 


Mond Nickel Co...... 
Mountain Copper Co. , 
Nevada Conaaa ated Coppe er Co.... 
Nichols Copper Co...... 
Norfolk Smelting Co. 
Old Dominion Copper ‘Mining and Smelting Co. 
Orford Works, International Nickel Co... 
Penn Mining Co... 
Pioneer Smelting Co. >. tt.. 
Santa Fe Gold and Copper Co.... 
Shannon Copper Co.... 
Swansea Consolidate d Gold and Copper Mining Co. tt. 
Tennessee Copper Cc 
Teziutlan Copper Sic and Smelting Co.tt. 
Cia. Metalurgica de Torreon. 
Tyee Copper Co.tT ; 
U.S. Metals Refining Co.. 
U.S. Smelting Co.tt.. ; 
United Verde Copper a 
Wanakah Mining Co.§....... 
Western Sm. & Power Co.. 

* Raw ore smelted as flux. 
charged. tt Not in operation. 


+ Included in furnace 
tt Silicious ore. 


ELECTROLYTIC 


Works 
Nichols Copper Co............ 
Raritan Copper Works. 
Baltimore Copper Sm¢. and Rolling Co. 
American Sme ieee: and Refining Co. 
United States Metals Refining Co... 
Balbach Smelting and Refining Co. 
Anaconda Cop. Min. Co. (old plant). . 
Anaconda Cop. Min. Co. (new omnes 
Tacoma Smelting Co.... ; 
Calumet & Hecla Mining Ca... 
Calumet & Hecla Mining Co.. 
Consolidated Mining and Smelting Co. 


Situation 


Laurel Hill, N. 
Perth Amboy, 
Canton, Md. 


Chrome, N. J. 
Newark, N. J. 


Great Falls, 
Buffalo, N. Y. 
Calumet, 


Trail, B. C. 
Totals..... 


* Official figures furnished by the respective companies. 


in 1914. § New works put in operation in 1916 


works. 


N. J. 
Perth Amboy, N. J. 
Great Falls, Mont. 
Mont. 
Tacoma, Wash. 
Mich. 


1, 1916, 
copper 
Canada and 


In the ease of 


Situation of Works 


Aguascalientes, Mex. 
Perth Amboy, N. 
Omaha, Neb. 

El Paso, Te im 
Matehuala, 8.L.P., 
Hayden, Ariz. 

en Ariz 

iarfie ‘Id, Utah... 
Jee Wash. 
Velardefia, Dgo., Mex. 
Anaconda, Mont.... 
Great F: alls, Mont 
Clifton, Ariz... 
Coram, Calif... 
Santa Rosalia, Mex.. 
Greenwood, B. C. 
Douglas, Ariz 
Coppercliff, Ont. . 
Cananea, Son 4 
Humboldt, Ariz..... 
“SER Be Oy axes 
Douglas, Ariz. . 
Morenci, Ariz. 
Isabella, Tenn. 
Butte, Mont. 
Grand Forks, B. C.... 
Anyoz, B.C. ..<.. 
Tooele, Utah.... 

Miami, Ariz...... 
Kennett, Calif... 
Thompson, Nev. 
Concepcion del Oro, Zac., 
Mex. 
Coniston, Ont. 

Martinez, C alif. 

McGill, Nev 

Laurel Hill, N. Y 
West Norfolk, Va 
Globe, Ariz 
Constable Hook, N. J... 
Campo Seco, Calif. 
Corwin, Ariz. 
San Pedro, N. M. 
Clifton, Ariz 

Bouse, Ariz. 
Coppe ‘rhill, Tenn. ’ 
Teziutlan, Puebla, “Mex. 
Torreon, Coah., Mex.. 
Ladysmith, B. Cc. 
Chrome, N. J 

Midvale, Utah.. 
Clarkdale, Ariz. 

Ouray, Colo... 
Cooke, Mont.. 


tonnages. 


Mex. 


COPPER REFINERIES OF 
1913 Capacity, 


Pounds* 


¥. 400,000,000 
400,000,000 
348,000,000 
216,000,000 
200,000,000 
48,000,000 
65,000,000 
36,000,000 
55,000,000 


1,768,000,000 


AND MINING 


t Under construction. 


+ Buffalo works of Calumet & Hecla dismantled in fall of 1914. 
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the smelteries the number of their smelting furnaces and 
the estimated annual capacity in terms of tons of charge, 
meaning ore and flux, but not including fuel is given. 
It should be noted, however, that not all of the 
furnaces reported are in operation all the time. In 
most the data have been communicated to ‘the 
Journal by the operating companies. However, the fig- 
ures should be taken as only approximately correct. 
Some companies may have figured their annual capacity 
on the basis of the year of 365 days, and others on the 
basis of 550 days, or something else. Anyway, annua! 
capacity is a rather variable figure. In modern practice 
a rather large quantity of ore is reduced directly to cop- 
per by charging it into the converter along with matte, 
this being shown separately in some cases by the last 
column of the table. 


cases 


There were no new large copper smelteries completed 
during the year and no new ones on which construction 


was started. 


NORTH AMERICA 


No. of Re- Annual 
No. of Blast Annual verberatory Annual No. of Capac ity 
Furnaces Capacity Furnaces Capacity Converters in Ore* 
10 800,000 “3 : Tt 
1 90,000 a 3 7 
; 2 Tt 
3 300,000 3 435,000 3 tT 
3 325,000 . 
3 420,000 3 Tt 
2 300,000 : 2 
> 800,000 6 875,000 7 t 
2 375,000 1 144,000 7 Tt 
3 250,000 . 
3 1,750,000 8 1,750,000 7 105,000 
2 280,000 2 330,000 2 49,000 
3 360,000 3 ‘ 
3 630,000 1 52,500 2 
8 650,000 3 aa 
3 912,500 as ; 2 
2 719,900 3 557,800 6 36,500 
7 1,000,000 1 180,000 5 60,000 
8 868,000 2 153,000 6 35,000tt 
1 70,000 2 150,000 2 10,000 
5 450,000 5 2 10,000 
10 1,225,000 3 275,000 7 34,160 
1 140,000 a 443 3 150,000 
2 171,500 ee «| CO a 
2 350,000 << cpt a 5,000 
8 1,440,000 a (OU CO 4 7,000 
4 1,080,000 a ; 3 28,000 
5 500,000 5 50,000 
: 4 700,000 5 50,000 
5 730,000 ny oe 2 28,500 
2 520,000 2 22,000 
4 250,000 Peis 
3 600,000 ‘ 3 60,000 
2 raceo 3 125,000 2 #4 
I 175,000 5 900,000 3 40,000 
2 94,500 a wae 2 ‘ei 
I 140,000 2 4,200 
5 Sanne Re es 1 6,062 
2 94,500 3 
: 2 96,000 1 48,000 
1 60,000 ; Aa 
1 45,000 aaa 
3 SO read 1. | wees 2 8,000 
1 190,000 2 ; 
7 1,000,000 4 15,000 
2 0,000 3 des 
2 175,000 2 
2 175,000 ; 
2 200,000 2 t 
6 670,000 | 40,000 4 36,000 
4 720,000 3 _ 5 54,000 
2 105,000 i 
It 110,000 


§ Plant sold to Cen uy Smelting and Refining Co. ** No raw ore 


THE UNITED STATES AND CANADA 


1914 Capacity, 1915 Capacity, 1916 Capacity, 


Pounds* Pounds* Pounds* 
400,000,000 400,000,000 450,000,000 
400,000,000 400,000,000 460,000,000 
336,000,000 354,000,000 600,000,000 
216,000,000 240,000,000 240,000,000 
200,000,000 200,000,000 250,000,000 

48,000,000 48,000,000 48,000,000 

65,000,000 65,000,000 65,000,000 
; <tc y weenie i aes 180,000, 000§ 

48,000,000 120, a 1 eee 

Tt 
65,000, 000+ 65,000,000 — 
1,778,000,000 1,892,000,000 2,488, 000, 000 


t New works put into operation 
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Copper Market in 1916 


At the beginning of 1916 copper was quoted at 221%%c., 
and even then the market was exhibiting signs of tight- 
ness. Freight congestion on the N. Y., N. H. & H. R.R. 
was already causing trouble. Scarcity of ocean-freight 
-apacity was a trouble in export business. Early in Jan- 
uary the report came that the British Ministry of Muni- 
tions had notified consumers in Great Britain that they 
must not buy more than 50 tons of copper in one lot 
and must not pay more than £100 per ton for refined 
copper. This applied, however, only to contractors carry- 
ing out munition orders. The copper market was strong 
throughout January, and the month closed with the quo- 
tation at 2514c. During February the market continued 
strong, and producers had sold themselves so far ahead 
that near-by copper began to command premiums. At the 
close of the month the quotation was about 27c. At 
midnight, Feb. 28, the N. Y., N. H. & H. R.R. put into 
effect a freight embargo on copper, zine and lead. 

On Mar. 1 the British government issued an order 
forbidding speculation in metals. The London Metal 
Exchange was immediately closed except for dealings in 
tin (which did not come within the scope of the order), 
and for two days there were no quotations. Upon rep- 
resentation being made to the government by leading 
members, business was resumed on the following Monday 
with severe restrictions. It was required by the govern- 
ment that all outstanding contracts for future deliveries 
must be liquidated by May 31. After that date there 
were to be no transactions except in metals actually in 
hand, and for dealing directly with and only with con- 
sumers. On Mar. 1 the French government informed 
manufacturing concerns of its country that it had de- 
cided to buy all the necessary copper and zine and parcel 
them out. These innovations produced a good deal of 
uncertainty and checked buying demand, which was re- 


MONTHLY AVERAGE PRICE OF COPPER 


—————_New York—————~- ————_London Standard 
Month 1913 1914 1915 191 1913 1914 1915 1916 





January..... 16.488 14.223 13.641 24.008 71.741 64.304 60.756 88.083 
February.. 14.971 14.491 14.394 26.440 65.519 65.259 63.494 102.667 
March.. .. 14.713 14.131 14.787 26.310 65.329 64.276 66.152 107.714 
DE ins cis 15.291 14.211 16.811 27.895 68.111 64.747 75.096 124.319 
Se 15.436 13.996 18.506 28.625 68.807 63.182 77.600 135.457 
June. . 14.672 13.603 19.477 26.601 67.140 61.336 82.574 112.432 
July.. ... 14.190 13.223 18.796 23.865 64.166 60.540 76.011 95.119 
August...... 15. 400 vd 16.941 26.120 69.200 * 68.673 110.283 
September... 16.328 = 17.502 26 855 73.125 68.915 113.905 
October... 16. 337 * 17.686 27.193 73.383 7 72.601 122.750 
November.. 15.182 11.739 18.627 30.625 68.275 53.227 77.744 134.659 
December. . 14.224 12.801 20.133 31.890 65.223 56.841 80 773 145.316 





ee 15.269 13 602 17.275 27.202 68.335 61.524 72.532 116.059 


New York, cents per pound. London, pounds sterling per long ton of standard 
copper. * No quotations. 


flected in the New York market by a rather sharp reces- 
sion. The continuance of the freight embargo by the 
N. Y., N. H. & H. R.R. was also a disturbing factor. 
By Mar. 8 the quotation was down to about 2514c. Of- 
ferings of cheap copper had been cleaned up, and a re- 
covery followed. The N. Y., N. H. & H. R.R. raised its 
embargo at midnight of Mar. 10-11 and accepted ship- 
raents until midnight of Mar. 14-15, when the embargo 
was put into effect again. All possible advantage was 
taken of the lifting of the embargo for four days, and 
during that time some previous best-on-records in ship- 
xient of copper were exceeded. Besides that amelioration 
af the situation, arrangements were made for the ship- 
saents of copper from the refineries to sound ports— 
rspecially Bridgeport and New Haven—by steamers and 
oarges. From those ports it was carried into the Nauga- 
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tuck Valley by trolley lines, use being made of them at 
night.. On Mar. 30 the railway lifted its embargo with 
the proviso that consignees codperate properly with the 
railway to prevent unreasonable delay in unloading ears. 
At the end of March the quotation for copper was 
2634 cents. 

About the beginning of April the market was excited 
by the consummation of some very large business with the 
foreign governments that had been under negotiation for 
several weeks previous. The first order—for about 43,000 
long tons—was consummated on Mar. 29. The purchas- 
ers had options on further quantities. One of these—for 
about 40,000 long tons—was exercised on Apr. 7; an- 
other one—for about 50,000 long tons—on Apr. 10. This 
business was taken at about 27c., and was shared by the 
two large producers. 

The news of these transactions naturally stimulated do- 





mestic buying, and there was a steady advance in price, - 


which at the end of April was quoted at 29¢., the major 
market being for July-August and August-September de- 
livery. Any belated customer who needed copper in 
May, June or July was obliged to pay a premium. In the 
carly part of May spot copper realized 33@34ce. These 
conditions prevailed until about the middle of May, 
the market having become dull in the meanwhile. Upon 
some interests trying to sell and finding no buyers, the 
price declined rather sharply, and the premium on near- 
by copper immediately disappeared. By the end of May 
the quotation was 2714c. During the early part of June 
the market was dull but rather steady. About the 
middle of June more pressure began to be exhibited, how- 
ever, and the decline in price continued, the month clos- 
ing with 2514¢. This reaction was viewed among the 
principal producers with entire ungoncern, most of them 
having sold their output far ahead. The recession was 
regarded as what naturally happens in a dull market, 
there being always some interests that have copper and 
want to sell it. 

During the early part of July scarcely any business was 
done, but copper was freely offered in large quantities by 
second hands and by several first hands, who were seek- 
ing to find a level at which buyers would be interested. 
There was at this time a good deal of pessimism respect- 
ing the situation, both commercially and financially. It 
was considered in some quarters that danger signals were 
flying. This was the explanation of the desire to sell 
copper from some quarters, while the principal producers 
continued out of touch with the market, their output 
still being contracted far ahead. Indeed, they were find- 
ing it difficult to ship copper rapidly enough to fill their 
contracts. Speculators played an important part in the 
market at this time. Things were further disturbed by 
attempts of consumers to resell. On July 20 copper was 
quoted at an average of 2234c. There was a general ex- 
pectation that it was going to 20c. The prices of 2234c., 
however, interested buyers and some rather large sales 
were made. On July 22 business was done at 23c. in 
the morning and 24c. in the afternoon. Some speculators 
who had sold copper short found that i‘ was not easy 
to cover, and a sharp advance ensued, July closing 
with the price of 25c. These interesting events of July 
indicated a period of readjustment. The fundamental 
factor was probably that some large consumers had 
overbought their requirements. Some of them asked the 
producers to carry forward their engagements, which the 
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producers were glad to do, many millions of pounds being 
thus transferred from summer to fall delivery. Other 
consumers, however, endeavored to resell, and throwing a 
good deal of copper on a narrow market, the price was 
unduly forced down, speculators assisting. The outcome 
was, of course, a complete relief from the high tension 
that had developed in April and early May. 

With the beginning of August the principal producers 
recognized the altered condition and came into the mar- 
ket as sellers at about 25c. On Aug. 10 a Russian order 
for 5,000 long tons was placed. This gave an impetus to 
the market, which advanced on good buying, August clos- 
ing with a quotation of 27144. During this time the 
Anglo-French governments were negotiating for more 
copper, but there was a hitch over the terms. To antici- 
pate the story, the governments would have done better 


AVERAGE MONTHLY PRICES OF COPPER MANUFACTURES 


(In Cents per Pound) 








1914 — 1915 —_———_ —— 1916 ———— 

Copper Sheet Copper Sheet Copper Sheet 

Wire Copper Wire Copper Wire Copper 

January.. 15.94 20.75 14.80 19.50 25.70 31.00 
February... 15.88 20.50 15.19 20.25 28. 66 34.50 
March. . 15.60 20.35 16.09 20. 63 29.13 34.50 
April..... 15.25 20.25 18. 03 22.38 31.10 36.00 
May..... 15.23 19.90 19.95 24.50 33.75 37.88 
Rees: ca 15.03 19. 56 21.13 25.25 32.50 38.00 
July. . ; 14.88 19. 38 21. 63 25.50 30.25 38.00 
August..... 14.63 18. 80 19.25 23.90 31.38 37.00 
September . 14.34 18. 00 19.34 23.50 32.00 38.00 
October... . 13.34 17.38 19. 28 23.50 Sa. 9 38.00 
November.. 12.50 17.50 19. 84 24. 44 35.56 40.37 
December. . 14.25 18.88 21.81 26.00 37.00 42.00 
Year... 14.74 19.24 19.21 22.93 31.61 37.10 


to accede to the terms of the producers at this time than 
what they did later. The statistical position of the 
metal was very strong. It was just beginning to be fully 
appreciated that the tightness in the copper market was 
primarily due to the deficiency of refining capacity, which 
the refiners were unable to increase in a hurry. Toward 
the end of August the negotiations with the representa- 
tives of the allied governments were dropped. 

About this time there was a great increase in the do- 
mestic consumption, especially among brass makers and 
sheet rollers. The uncertainties of the business had be- 
come so great that these manufacturers adjusted them- 
selves to a toll basis to a considerable extent; that is, cop- 
per was purchased for the accounts of their customers 
and was converted into brass and sheet on toll. The de- 
mands upon the rolling mills were so great that toll 
charges were high, 10c. per lb. being the common figure, 
while on the other hand wire-drawers were getting only 
about 1e. per Ib.—a normal price. 

Early in September another large Russian order was 
placed. At about the same time a very large domestic 
demand developed. The negotiations with the French 
and British governments were resumed. On Sept. 23 it 
was announced that these governments had purchased 
200,000 long tons of copper for delivery during the first 
half of 191%. Nearly all the principal selling agencies 
participated in the business. The transaction was ne- 
gotiated by the agency of the British Munitions Ministry 
with the Anaconda Copper Mining Co. and the American 
Smelting and Refining Co. Participations were offered to 
other selling agencies to such amounts as was desired by 
them, the principal agencies undertaking to furnish such 
quantity to make up the round lot as was not arranged 
for otherwise. The total transaction was estimated as 
covering one-third of the expected production of Ameri- 
can refiners in the first half of 1917. The copper was 





sold on terms f.o.b., N. Y., but the price not made public. 
At this time the quotation of the New York market was 
26%4¢., net cash. Even before the consummation of the 
big transaction the copper market had become dull, and 
after its announcement it became very dull. It ap- 
peared that the large domestic transactions of the pre- 
vious fortnight had been anticipatory. However, even as 
early in the autumn as this it was reported that the sup- 
ply of copper available for delivery by producers during 
1916 was nearly zero, and the market for that delivery 
was but nominal. It was estimated also that less than 
25% of the expected production in the first quarter 
of 1917 remained unsold. It was reported from the 
Naugatuck Valley that brass manufacturers there were 
extremely busy and well booked ahead. The dearth of 
crucibles and the labor shortage during the summer re- 
duced output about 3314%, and the pressure of accumu- 
lated demands was forcing consumption to the very 
limit of capacity. It was anticipated that the absence of 
reserves of electrolytic copper for early delivery would 
result in an acute situation later on. 

During the early part of October the market was quiet 
but very strong. In the week ending Oct. 25, when the 
quotation was still 2714¢., the volume of business be- 
gan to increase, sales of 30,000,000 Ib. being reported for 
that week. During the following week they were 85,000,- 
000; in the next week 125,000,000; and again 125,000,- 
000. Under the influence of these large transactions, the 
market advanced sharply from day to day—especially 
toward the middle of November—on insistent buying by 
domestic consumers, who had overstayed their market 
and were obliged to have copper almost regardless of 
price, to fill contracts for goods already taken. A person 
needing copper called up a producer, got a price and 
perhaps 30 minutes to think about it. If action were 
not taken within that time, the opportunity was lost, 
other persons being desirous of getting the same copper. 
Prices were at sixes and sevens. A buyer needing 3,000,- 
000 Ib. of copper and purchasing during a day might 
have to get it from three different quarters and at a 
different price in each. In most offices sales were made 
toward the close of the day at higher prices than at the 
opening. On Noy. 18 the tempestuous buying ceased. At 
that time the major market was for second-quarter de- 
livery and the price was 3214c. Prompt copper was 
quoted at 34@35c.; indeed, anybody who had any could 
obtain for it almost anything he wanted to; but this busi- 
ness was relatively trifling. At this time producers had 
contracted for practically all of the copper they expected 
to produce up to the middle of 1917, and conversely buy- 
ers had purchased all they expected to require. There was 
a strong suspicion, indeed, that buyers had overbought 
and probably that producers had undersold. Following 
Nov. 18 the market advanced further—to 3314¢.—on 
small transactions, there remaining a few persons who 
still had to buy. On the other hand, the situation had 
become a good deal more calm and many consumers who 
had not yet covered all their requirements for the first 
half of 1917 declared their intention of waiting and 
taking their chances. The dullness of the market in- 
creased after Dec. 12, when Germany made its peace 
proposal. After a few days of sizing up things, reselling 
by consumers developed on a considerable scale and the 
market sold off sharply on their offerings, the vear clos- 
ing with a quotation of 28%4c. 
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The Butte District 


By B. B. THAYER* 


The year 1916 was one of unprecedented activity in 
the Butte district. All the larger companies operated 
their properties to full capacity, while work was_ re- 
sumed at a number of small properties that had been 
forced to cease operations prior to the war. 

The mines and smeltery of the East Butte company 
were operated to their fullest extent, and a considerable 
tonnage of custom ore was treated by the smeltery, in 
addition to the ores produced by the company. The 
North Butte company operated steadily, making a very 
satisfactory output. During the latter half of 1916 
work was again started on the Butte & Bacorn shaft, 
with the intention, the management stated, of reopening 
the shaft and carrying on further exploration work on 
the bottom levels. 

Work at the Elm Orlu property, a large producer of 
zinc, owned and operated by W. A. Clark, was carried 
on without cessation. The zine ores from this property 
were concentrated at the Timber-Butte mill, which was 
erected several years ago by Senator Clark. The shaft 
of the Emma mine, owned by the Butte Copper and 
Zine Co., was dewatered and development work was 
started on the bottom level. It is stated that it is the 
intention of the operators to sink the shaft to a much 
greater depth. 

It was prophesied in the columns of the Lngineering 
and Mining Journal a number of years ago that the 
Butte district would at some time become as important 
a factor in the production of zine as it had been in the 
production of copper. The year 1916 saw this prophecy 
fulfilled, for in addition to the enormous zine output 
made by the Butte & Superior company and the W. A. 
Clark properties, there was added a very large tonnage 
of spelter from the operations of the Anaconda Copper 
Mining Co. Some years ago the staff of metallurgists 
at the Washoe Reduction Works of the Anaconda Copper 
Mining Co. at Anaconda, began experimentation in a 
small way with an electrolytic zinc process .which had 
been invented by them, and later an experimental zine 
plant was operated at Anaconda, which finally made an 
output of 20 tons of spelter per day. The operations 
were so successful that it was decided by the management 
of the Anaconda company to erect at Great Falls an 
electrolytic zinc plant composed of five units, which 
would have the capacity of treating the resultant con- 
centrates from 1,500 to 2,000 tons of ore per day, and 
which it was estimated would have an output of from 
150 to 200 tons per day of electrolytic spelter. During 
the last few months of the year 1916 three units of 
this new electrolytic zinc plant were put into commission 
at Great Falls, and it is expected that during the year 
4917 the remaining units will be put in operation. The 
officials of the Anaconda company state that the process 
is operating with marked success. 

From a metallurgical standpoint many changes took 
place during 1916, all tending to a higher extraction 
of the metal content of the ores. The old method of 
concentration at the Washoe Reduction Works at 
Anaconda was abandoned, and the Minerals Separation 
process was installed there, effecting a substantial saving. 


*Vice-president, Anaconda Copper Mining Co. 


Vol. 103, No. 1 


The complete installation of powdered coal as fuel in 
the reverberatory furnaces was effected, thereby reducing 
costs materially. 

As is always the case when the selling price of the 
metals reaches a high mark, there was much activity 
in the development of new properties, with varying 
success. The properties at Burlington, formerly a rather 
large silver producer when operated by the Colorado 
Copper Mining Co., were reopened, and shipments of ore 
were made to the Washoe smeltery at Anaconda. 

The activity in mining naturally means prosperity in 
the Butte district, and I think it can be safely stated 
that never in the history of Butte has there been ex- 
perienced such a period of prosperity, not alone by the 
mining companies but by the merchants and miners as 
well; for the companies have all evidenced in a very 
substantial manner their desire to see that their pros- 
perity was shared in by their employees. 
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Miami Copper Company 
By B. Brirron GorrsBercEer® 


The result of operations of the Miami Copper Co. for 
1916 will show ore amounting to about 1,836,000 tons 
mined and milled and a copper production slightly in 
excess of 53,000,000 lb. During the year the mining 
program continued along the lines laid down in previous 
years. The drawing of the ore remaining in the old 
northwest shrinkage-stope areas was completed, and the 
production from the Captain orebody increased to the rate 
of about 2,500 tons per day. The operation of the mining 
method adopted for this orebody has worked out satis- 
factorily, and complete recovery of the total estimated 
tonnage is assured. Experience in the eastern portion of 
the mine with the top-slicing method of mining has con- 
tinued to be satisfactory. As these operations gradually 
approach the 420-ft., or first tramming level, it is neces- 
sary to prepare the ground between the 420-ft. and 570-ft. 
levels for ore extraction. This work, started in 1915, 
has been actively pushed during the year, and a large 
proportion of the slicing ore is now being drawn through 
the lower level. 

In the operation of the mill during 1916, it was found 
possible to increase the tonnage considerably above the 
estimated capacity of 4,200 tons per day until at the close 
of the year an average of about 5,600 tons daily’ was 
being handled. With this tonnage the grinding facilities 
in the plant are not sufficient for good metallurgical work, 
and during the year grinding equipment of new design 
was ordered for two sections of the plant. These machines 
are Hardinge conical mills specially designed for the use 
of iron balls and will operate in closed circuit, thus 
assuring a uniform product. Delivery on this material 
was delayed, but it is expected that one section will be 
equipped and in operation early in 1917. This new equip- 
ment will also make possible the handling of a larger 
tonnage, increasing the capacity of the plant to 1,000 
tons per section, or a total of 6,000 tons per day for the 
entire mill. Plans are now under way to extend this 
equipment to the remainder of the plant, and at the same 
time changes in the flow sheet will be adopted to take 
advantage of the finer grinding obtained. A substantial 
increase in mill efficiency will result. ‘These changes are 


*General manager, Miami Copper Co. 
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based on the operations of an experimental plant which 
ran during the last six months of the year. 

With the increase in copper production to 5,000,000 Ib. 
per month, which was obtained during the last 
quarter of 1916, and also on account of the large amount 
of very fine concentrate produced, the original plant. for 
handling concentrates was found inadequate for the 
work. Plans were drawn for a new plant consisting of 
thickening tanks and filters, and the first unit will soon 
be completed and in operation. 

Experimental work upon the recovery of oxidized cop- 
per was continued during 1916 and a process worked out 
which gave promising results. An experimental plant 
to handle 100 tons per day will soon be in operation, 
and final tests will be completed within the next few 
months. The adoption of this new process to the opera- 
tion of the plant will, if the final results are successful, 
be a comparatively simple matter. 

Exploratory work in the low-grade orebody was con- 
tinued both by means of churn drilling and underground 
drifting during the year. Fifteen new drill holes were 
sunk and three old ones carried to greater depth. ‘This 
work has about completed the outlining of the orebody, 
and while estimates are not yet complete, an increase in 
the tonnage of this character of ore will be shown. 

In the original orebody no new development work was 
done, and the tonnage of reserves will stand at that of 
the previous year, less the ore extracted during the period. 
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Copper Production in Arizona 
By Waiter Dovcias* 

With the phenomenally high price for the metal, the 
mines and smelting works of Arizona were worked to 
their limit of production, with the result that the output 
for 1916 will exceed that of 1915 by over 50%. Actual 
figures for the first 10 months and estimates for November 
and December indicate that there was shipped in bessemer 
bars approximately 670,000,000 Ib. of copper, as compared 
with 440,000,000 Ib. in 1915. The principal factor in the 
increase was the Inspiration, which, with an output of 
nearly 120,000,000 Ib., becomes the largest single pro- 
ducing mine in the state. Another accession to the long 
list of mines of national magnitude—the United Verde 
Extension—added to the total about 25,000,000 Ib.; and 
being only in its infancy and in its first year as a producer, 
will, when its smeltery is constructed, take an important 
place in the statistics of Arizona. 

In addition to the inereased output of the older 
mines, many smaller properties have found it profitable 
to operate, and their combined shipments of ore to the 
custom smelters has had a not inconsiderable effect on 
the total. A much heavier tonnage from these sources 
would have been obtained had it been possible for the 
reduction works handling custom ores to have smelted 
and refined the product, but unfortunately for the smaller 
producer, the ores from the company’s own mines and 
from properties under contract filled all available space, 
and a market could not be found. 

Except for the Morenci-Clifton strike, which extended 
over from the previous year into February, 1916, there 
was a satisfactory absence of labor trouble, due largely 
to the system of profit-sharing put into effect, whereby 
wages increase or decrease automatically with the price 
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of the metal. The basis of this sliding-scale system 
differs in detail at the different camps, but substantially 
the principle has been adopted throughout the state. 

Except for the New Cornelia Copper Co., which expects 
to get its new plant into operation during the first half 
of the year 1917, and the United Verde Extension, which 
will probably show a material increase in its production 
over figures for the last year, there is not in prospect 
any great increase in the state’s output beyond that due 
to increased mining and reduction facilities at the proper- 
ties of the large producers. 
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Lake Superior Copper Mines 
By James MacNaveiton* 


The outstanding feature of 1916 was on Lake Superior, 
as throughout the country, the unprecedented profits 
made by the producing companies. Because of the high 
wages and the scarcity of labor, there was but little oppor- 
tunity to do anything beyond forcing production to its 
maximum with the material available, and it was not a 
period to introduce either extended exploration of new ter- 
ritory or notable economy of operation. The district will 
probably show the largest production in its history, with new 
high records for all but the oldest mines; and at the 
close of the vear, with abundant labor for all requirements 
production was limited only by stamping facilities. Every 
mill in the district except the Adventure was operating and 
almost all to full capacity. During 1916 increased stamp- 
ing facilities were provided only at Ahmeek mill, and the 
Keweenaw mill has just opened up to a very limited pro- 
duction. Against these the district suffered the loss 
of the Trimountain mill, which was destroyed by fire in 
March. 

In spite of the profits of the producing companies and 
the advance in price of the market quotation of their 
shares, there was an entire absence of new public 
flotations. Many of the companies that had suspended 
operations during the lean years were able to get their 
treasuries in better shape by assessments and to begin 
work, and such high-cost producers as Franklin, Hancock 
and Tamarack were able to pay off debts or even lay up 


‘a comfortable balance, but there was no public stock issue 


unless the Seneca deal now pending be consummated. At 
the extreme south end of the district there was a little 
exploring activity centering about the White Pine mine, 
and farther north from this the privately owned Cass 
Mining Co. is conducting explorations on the old Norwich 
mine, but neither development progressed very far dur- 
ing the year. 

Metallurgically, the most interesting development was the 
successful inauguration of the ammonia leaching process 
at the Calumet & Hecla mill on Calumet conglomerate 
rock. This process was developed from the bottle stage in the 
laboratory to the present 2,000-ton plant in four years’ 
time, entirely by Calumet & Hecla engineers.  Al- 
though a plant containing only a single tank of 20-ton 
capacity was all that directly preceded the present eight- 
tank plant of 1,000-ton capacity each, yet so thoroughly 
was the preliminary work done that the present plant has 
been a commercial and metallurgical success from the 
beginning. An additional 2,000-ton unit now author- 
ized, to be erected in the Spring, differs in no manner from 


*Vice-president and general manager, Calumet & Hecla 
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of the present conditions, the plant will have been paid 
for within less than one year operating at half capacity. 

In connection with the leaching of sand, experiments 
were conducted by the Calumet & Hecla and by the 
Michigan College of Mines on the flotation of copper in 
the slimes, with encouraging results. Minerals Scpa- 
ration machines of 50-ton capacity are being installed at 
the White Pine and the Calumet & Hecla mills, and 
there is no question in the minds of our engineers of 
the success of flotation on native copper tailings where 
the contents are sufficient to warrant the installation. 

The year closed with all producing mines working to 
full capacity and with labor receiving the highest wage in 
the history of the district. 


Braden Extensions in 1916 


By S. S. SORENSEN* 


At the Braden Copper Co.’s property in Chile, mine 
development was pushed ahead vigorously, with gratify- 
ing results. A large tonnage of ore that will average 
up to the Braden standard of grade was added to the 
many millions of tons of positive ore reserves. This 
development was almost entirely in the main Teniente 
orebody, which in several places proved over 200 m. in 
width of good ore. It may be said of all these places 
that the foot wall was not found, for in none of them 
has the face of the workings been carried into rock below 
the commercially profitable limit of copper content. In 
addition to the increase of reserves on the main body, the 
small orebody known as the Centinela opened out by de- 
velopment and in stoping better than was expected. On 
the whole Mr. Yeatman’s conservative estimates were 
more than confirmed, and there are good prospects of 
further substantial additions to the already splendid body 
of ore reserves. 

During 1916 levels were opened and are in various 
degrees of development on A, B, C, D and E levels, which 
are lettered from Teniente No. 1 level upward. C level, 
160 m. above No. 1, is driven out to the surface, where 
there is a townsite, comprising staffhouse for foremen 
and shift bosses, with office, billiard and reading room 
attached ; cantinas and camarotes for about 200 men; and 
cuartel for carabineros. This is the highest habitation of 
the mine, being about 9,180 ft. above sea level. Develop- 
ment was carried on at a steadily increasing rate; the 
total advances for November, for instance, including the 
tunnel for the new electric railroad, were about 6,000 ft. 

The Braden output at the end of the year was about 
4,500 dry tons per day. The greater part was still ob- 
tained from the Fortuna orebody, which is of slightly 
lower grade than on the Teniente side, but the tonnage 
from the latter is gradually being increased as that part 
of the mine gets opened up, so that a gradual improve- 
ment in the grade milled is expected. The topmost 
levels in the Fortuna orebody—that is, down to and in- 
cluding No. 214—are now abandoned. Jovering and 
drawing is proceeding rapidly above No. 3 level, to- 
gether with some sublevel work. 

At the mill at Sewell the capacity of the plant was 
gradually growing. Two Marcy mills were in regular 
operation, and a third is just awaiting the completion 








Sewell, Chile. 
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cf its electrical equipment. The Hardinge mills on the 
two upper rows are all working with steel or iron 
balls, as sre most of the third or lowest row. The 
reason for this change was to increase the output per 
grinding unit, though it does so at a slightly enhanced 
cost for balls over the old-time pebbles. 

A new nodulizing kiln, 100 ft. long by 9 ft. diameter, . 
was started in 1916, and another of the same size is be- 
ing erected. In the power house regular air supply was 
provided both for the blast furnace and the convert- 
ers by turbo-blowers, direct-driven by electric motors 


through flexible couplings. Both of these units gave 
entire satisfaction, and new ones were ordered of the 


same type for the extension of the plant. 

Toward the end of 1916 a large part of the farm upon 
which the mine and reduction works are situated was 
purchased by the company to provide a site for a new 
smeltery lower down the river and to accommodate a new 
village and railroad tracks. The company also bought a 
tract of moorland, of about 10,000 acres, for the disposal 
of its tailings, as the government is not inclined to grant 
any further extension of the tailings-deposit system in 
the canon of the Cova River. 

In the matter of additional power, surveys were com- 
pleted to utilize the water right granted by the govern- 
ment on the Pangal River, a tributary of the Cachapoal. 
Plans are now being made for the installation of three 
5,000-kw. units at this plant. Power will be trans- 
mitted from this generating station to connect to the 
one at Coya, whence it is transmitted to Sewell. Work 
was actively in progress, and the construction of a new 
power line from Coya to Sewell, via the new smeltery 
site at what is known as Caletones, was also under way. 
At the Coya power plant work was started on the foun- 
dations for a new 5,000-kw. unit. 

Land was purchased at Rancagua to provide additional 
vard space to facilitate the transfer from the broad-gage 
state railroad to the company’s narrow-gage line. Some 
small improvements were made on the latter, but the 
greater part of the work to be done in this connection is 
still awaiting the report of the consulting railroad engi- 
neer who recently visited the property. New rolling stock 
was recently received in the shape of five Shay locomotives 
and two small switch engines, and 60 cars were being 
constructed at the plant. 


Tin 

There are so many strange factors of unknown value 
in the tin market, that a survey of statistics over a pe- 
riod of time is one of the few factors left from which any 
judgment can be formed. In 1916 production showed a 
declining tendency throughout, as had been anticipated. 
The exports: from the Federated Malay States for the 11 
months of 1916 amounted to 39,926 tons, against 42,696 
tons for the same period in 1915 and 44,691 tons for the 
11 months of 1914. Moreover, for the first time, Straits 
shipments showed a drop corresponding roughly to the 
drop in the Federated Malay States exports: the total was 
56,914 tons up to the end of November, against 60,209 
tons in the same period of 1915. At present there is no 
evidence of increase from any other source. The cost of 
production has everywhere risen considerably. Despite, 
however, the decline in production, stocks showed steady 
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tendency toward increase. It would, of course, be 
misleading to compare present days with those before 
the war; the uncertainty of freight, the dangers of loss 
at sea, the contingency of embargoes and other interfer- 
ence with shipping, all make larger stocks necessary. In 
a large measure these conditions had already exercised 
their influence in the Jast 18 months, and when stocks 
began to increase once more, the conclusion must be ac- 
cepted that consumption declined more rapidly than pro- 
duction. The American tinplate industry has been, and 
is, very active, but its capacity is not greatly enlarged, 
and it is moreover hampered by the scarcity of steel. 


"QS 


The Tin Market in 1916 


The tin market in 1916 was without features of 
creat interest, owing to its complete domination by the 
British government, which kept it well in hand. At the 
beginning of the year the price was 4114c., but imme- 
diately advanced to 45c. due to the disturbance of 


MONTHLY AVERAGE PRICES OF TIN IN 1914, 1915, AND 1916 





—————New York—————~ 19 «= London ——_~ 
Month 1914 1915 1916 1914 1915 1916 
January... . 37.779 34.260 41.825 171.905 156.550 175.548 
February... 39. 830 37.415 42.717 181.556 176.925 181.107 
March..... 38. 038 48.426 50.741 173.619 180.141 193.609 
Apetk cess 36.154 47. 884 51.230 163.963 166.225 199.736 
ERS ass ‘ 33. 360 38.790 49.125 150.702 162.675 196.511 
PUNO. ccs. 30.577 40. 288 42.231 138.321 167. 636 179. 466 
RE 5 55 ss 31.707 37.423 38.510 142.517 167.080 168. 357 
August... * 34. 389 38.565 * 151.440 169.870 
September . 32.675 33.125 38. 830 * 152.625 171.345 
October.... 30. 284 33.080 41.241 * 151.554 179.307 
November.. 33.304 39.224 44.109 139.391 167.670 186.932 
December.. 33.601 38.779 42.635 147.102 167.000 183.368 
Av. year 34.300 38.590 43. 480 phe 163.960 182.096 
New York in cents per pound; London 1n pounds sterling per long ton. * No 
quotations. 


traffic conditions in the Mediterranean and the consequent 
scare respecting supplies. When the trade recovered from 
that scare, the price declined again, and during the re- 
mainder of January hung around 4ic. In the latter part 
of February the market rose sharply owing to the then 
large demand and the short supply. At the end of 
February the price touched 50c. Early in March the 
British government checked exports and the price in the 
New York market promptly shot up to 56c. The arrival 
of cargoes from the Straits, however, relieved the situa- 
tion here, and March closed at 4c. 

April was .another tight month, the price hovering 
around 50c. It held near that level during the most of 
May, but toward the end of the month it weakened 
suddenly and closed at 45144c. During June there was 
a steadily declining tendency, the month closing at 59'4e. 
In July it held to 37%e., but the month closed at 3814. 
In August and September it was steady at about the 
same price. 

In October the level was a little higher, and in Novem- 
ber it was higher still, rising above 45c., but in December 
tin declined in common with most of the other metals, 
and the month closed with the price at about 40c. 
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Shipments of Portland Cement 


Shipments of portland cement in the United States in 


1916 approximated 94,508,000 bbl., an increase over 1915, 


of more than 714 million barrels, the heaviest shipments 
in the history of the industry. Production, while it did 
not keep pace with shipments, reached a total of about 
91,194,000 bbl., an increase of more than 5 million barrels 
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over 1915, while stocks fell off more than 3 miilion 
barrels, according to estimates by the United States 
Geological Survey. Prices averaged higher and trade 
conditions were generally better than in 1915, and the 
outlook for 1917 is reported good. The only limitation to 
output seemed to be shortage of labor and.of freight cars. 
Six new plants reported production on Portland cément 
in 1916, one each in California, Minnesota, New York, 
Oklahoma, Oregon and Texas. 
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Antimony 


Antimony is a metal that was formerly in but small 
use, for which the war created a large demand. This 
being precipitated upon an unprepared mining industry, 
the price rose by leaps and bounds. Previous to the 
middle of 1914 it used to hover around 8c. per lb. At 
the beginning of 1916 it was 42c. In March it was 46c. 
The effect of the new production, especially in China— 
the principal source of the world’s supply—then began to 
be felt. During the fiscal year ending June 30, 1916, 
the United States imported 16,300 tons of antimony, 
against 8,000 in the previous year and 6,500 in the year 
before that. Even more illuminating are the statistics of 
American production. This country had no antimony 
mines that could be worked profitably in ordinary times. 
The largest annual output on record was about 300 tons. 
In 1915 we produced 2,000 tons, derived from a lot of 


AVERAGE PRICES OF ANTIMONY 


(In Cents per Pound) 





1914 1915 1916 

Ordi- Ordi- Ordi- 

naries naries naries 

January..... arcane achive ok eect 6.125 15.85 42.45 
February..... 6 100 18.21 44.31 
March. . 6.053 22.13 44.75 
PS oo os 6.006 24.88 42.06 
May..... 5.845 35.30 31.60 
June 5.825 37.69 20.05 
July 5.638 38. 13 14.70 
August...... 13.800 33.00 11.53 
September..... 9.940 28. 63 11.81 
October. . . 12.060 31.45 12.70 
November. 14.450 38.88 13.84 
December. . 13.310 39.25 14.59 
WOR ase: 8.763 40.06 25.37 


little mines in all parts of the country. From 46c. in 
March the decline was precipitate and uninterrupted to 
%¢. In August. 

Toward the last, however, selling was apparently over- 
done, and the appearance of buyers advanced the price to 
about 16c. during one week in the latter part of August. 
This was followed by a gradual relapse, 11e. being quoted 
about Oct. 1. Again there was a rally, this time to Le. 
The indication is that this market has regained its 
ordinary trading character, and that a price of 10 to 15c. 
is necessary in order to maintain the production at the 
required point for the present. But we may reasonably 
forecast that, as the capacity of the profitable mines in 
China is increased, there will be no need to keep in opera- 
tion the uneconomical mines of this country, and there 
will therefore be a tendency toward gradual recession 
of price. 

Antimony ore was smelted in the United States in 
1916 by the Magnolia Metal Co., the Great Western 
Smelting & Refining Co., Chapman & Co., and the 
Midland Recoveries Co. (now the Midland Refineries), all 
of which bought antimony ores in quantities. The 
International Smelting Co. bought antimony ores for its 
East Chicago plant, but smelted them together with galena 
into antimonial lead. 








The production of lead in the United States again 
showed an increase in 1916, the output of the refiners, 
both from domestic and foreign sources, attaining an 
unparalleled total of more than 600,000 tons. The Mis- 
souri smelters turned out about 30,000 tons more than in 
1915, which means that the output of the Missouri mines 

PRODUCTION OF LEAD (REFINERY STATISTICS) * 

Domestic: 1912 1913 1914 1915 1916 























Desilverized............... 236,207 261,616 318,697 305,160 327,905 

Antimonial................ 9,239 16,345 17,177 24,601 19,044 

S. E. Missouri......... .... 145,366 133,203 177,413 185,849 205,802 

S. W. Missouri..... x sect 19,224 22,312 25,448 20,312 30,747 
NN: i OSasiceee shebes 410,036 433,476 538,735 535,922 583,498 
Foreign: 

Desilverized............... 82,715 54,774 28,475 43,301 20,152 

PGEINOIIA .. ooo ioe ecias 5,003 2,300 1,119 2,883 2,978 
| 87,718 57,074 29,594 46,184 23,130 
Grand totals..... .. 497,754 490,550 568,329 582,106 606,628 


* These figures include the lead derived from scrap and junk by primary 
smelters. 


increased in about the same ratio, inasmuch as this group 
of smelters obtains but little ore from elsewhere than 
Missouri. 

There were no new producers of refined lead in 1916, 
but there was one new smelter, viz., the Northport Smelt- 
ing and Refining Co., which operated a plant of four 
blast furnaces at Northport, Wash., smelting ore from 
the Hercules and allied mines in the Coeur d’Alene. This 
lead was refined by the Pennsylvania Smelting Co. at 
Carnegie, Penn. The Bunker Hill & Sullivan company 
commenced the erection of a smeltery and refinery at 
Kellogg, Idaho. 


IMPORTS DURING FIRST 10 MONTHS 


1914 1915 1916 
Lead ore, tons......... dea wine Cee G sae evs 50,264 54,634 90,735 
Lead in ore, tons... Sods bn Siler Aeob ok Sse 11,103 7,623 14,824 
Lead in bullion, tons..... : ; 9,676 40,825 8,096 
EXPORTS DURING FIRST 10 MONTHS 
Lead from domestic ore. si Maseeeen. aeness 70,065 88,196 
Lead from foreign ore.............00. 0.00 cee ee eee al5,396 8,122 


a Second semester only. 
"9 


The Lead Market in 1916 


At the opening of the year the price for lead in New 
York was 514c. There was a strong demand, and within 
a few days independent producers found themselves able 
to realize a premium over the price of the A. 8S. & R. Co. 
On Jan. 7 that company advanced its price to 5.90c., 
New York. Business then became rather dull, and dealers 
and speculators attempting to liquidate, the price eased 
off. Soon after the middle of the month, however, the 
market stiffened decidedly. On Jan. 21 the A. S. & R. 
Co. advanced its price to 6.10c., New York, which was 
the quotation at the end of January. February opened 
with a large foreign demand, which was filled at advancing 
prices. On Feb. 9 the A. S. & R. Co., after making large 
sales to domestic consumers, advanced its price to 6.25c., 
New York. On Feb. 16 the A. S. & R. Co. advanced to 
6.30c. There was at this time a very large demand for 
lead for export to the Orient, buyers being willing to 
pay prices high enough for lead to be shipped from 
Omaha and St. Louis to Pacific Coast ports. A conse- 
quence of this was to put the St. Louis market on equal 
terms with New York. During the last week of February 


independent producers found themselves able to get 6V/c.,° 


while the A. S. & R. Co. was still supplying its regular 
customers at 6.30c. In attempting to protect its regular 
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customers, orders from exporters, from speculators, from 
dealers and from unusual customers were refused. 

At the beginning of March lead was actually quoted 
higher in St. Louis than in New York. This resulted 
from the ability to ship lead for export westward and 
southward from St. Louis, ocean freight being easier in 
those directions than from Atlantic ports. Throughout 
March lead was the sensational feature of the metal 
markets. The A. S. & R. Co. made advances in price, 
but independent producers were immediately able to get 
more. When the A. 8S. & R. Co. reached 7e., it stopped, 
while the outside market kept on to 8c. The policy of 
the A. 8S. & R. Co. excited a good deal of mystery and 
gossip at the time, but they finally explained it in an 
ollicial statement as follows: 

1. We are producers of pig lead from our own mines toa 
very considerable extent, and we are therefore desirous of 
having the price of lead as satisfactory as,can be maintained 
legitimately and have the production of the country consumed 
without injury to the manufacturers. Our policy is to look to 
the general good over a considerable space of time rather 
than to operate along speculative or temporary lines. 

2. Aside from the amount of lead produced by our own 
mines, all of the lead that we produce is received from mines 
with which we have contracts requiring the miner to ship his 
entire production to our company, and for which the miner is 
paid daily in accordance with our quoted price. Therefore 
the lead that we receive in any month is paid for by us to the 
miner at our average quoted price for the month. 

3. Since the smelting and refining profit per ton of lead is 
very small, it is necesSary that we should not jeopardize this 
profit by risks in the pig-lead market. Therefore the policy 
of the company is to sell as large a proportion as possible of 
its product at the average quotation of the company. As a 
matter of fact, more than 75% of all of our lead is being sold 
at the present time upon average-price contracts. Therefore 
the amount of lead which the company has for sale, outside 
of its contracts, is comparatively small. 

4. The policy of the company, in the selling of this smaller 

amount, is to give preference at all times to its regular cus- 
tomers. Owing to extraordinary demands, not only domestic 
but for exportation, there has been recently a shortage of lead. 
We have thought it advisable, therefore, to decline to sell or 
to quote to anyone except our regular domestic customers for 
their normal consumption. 
5. We are making our quoted price (at which more than 
75% of our lead is being sold every day on average-price con- 
tracts, and which we are quoting for the remainder of our 
production) at what we believe is a fair equilibrium between 
supply and demand, confined to the domestic consumption. If 
the price of pig lead continues to advance, it will result in 
decreasing the consumption and curtailing the lead industries 
of the United States. It is not the opinion of this company 
that this would be advisable, even if the extraordinary de- 
mands of other sections of the world are such as to warrant 
their paying prices for war material that are not warranted 
by domestic consumption. 


On Mar. 30 the A. S. & R. Co. raised its price to 
iYc., New York, and at the end of the month the 
MONTHLY AVERAGE PRICE OF LEAD 


-———New York - —St. Louis-——. ———- London ——— 
Month 1914 1915 1916 1914 1915 1916 1914 1915 1916 





January.. 4.111 3.729 5.921 4.011 3.548 5.826 19.665 18.606 31.167 
February..... 4.048 3.827 6.246 3.937 3.718 6.164 19.606 19.122 31.988 
March. . . 3.970 4.053 7.136 3.850 3.997 7.375 19.651 21.883 34 440 
WE hsohecae 3.810 4.221 7.630 3.688 4.142 7.655 18.225 21.094 34.368 
BE fistick oes 3.900 4.274 7.463 3.808 4.182 7.332 18.503 20.347 32.967 
PUNO isis wines 3.900 5.932 6.936 3.810 5.836 6.749 19.411 25.170 31.011 
WO 65 sins ses 3.891 5.659 6.352 3.738 5.531 6.185 19.051 24.611 28.137 
August....... 3.875 4.656 6.244 3.715 4.520 6.088 * 21.946 29.734 
September.... 3.828 4.610 6.810 3.658 4.490 6.699 * 23.151 30.786 
October...... 3.528 4.600 7.000 3.384 4.499 6.898 * 23.994 30.716 
November.... 3.683 5.155 7.042 3.585 5.078 6.945 18.500 26.278 30.500 
December.... 3.800 5.355 7.513 3.662 5.266 7.405 19.097 28.807 30.500 

WORE cvs 3.862 4.628 6.858 3.737 4.567 6.777 22.917 31.359 


New York and St. Louis, cents per pound. London, pounds sterling per long 
ton. * London Exchange closed. 


quotation was 7144@8c. The lead market continued 
strong in April, up to about the middle, when a softening 
tendency became evident. Speculators trying to liquidate 
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met with the not uncommon result that buyers had dis- 
appeared. The St. Louis market returned to its normal 
relation with New York. At the end of April the quota- 
tion was 7.50c., New York, and 7.40c., St. Louis. 

During May the market was dull and price fluctuations 
were small, but the general tone was easier. At the end 
of the month the quotation was 714,@74c., New York. 
The reduction by the A. S. & R. Co., to %e. on June 3 
was foreshadowed by the cutting of prices by the inde- 
pendent producers that had been going on for some time 
previous. Sentiment had been bearish, and very little 
business had been done. At the new level there was an 
improvement in demand and some round lots were booked. 
but it was only a few days before shading of prices began 
again. At the end of June the quotation was 6.80@ 7c. 

July was a month of steady decline. Independents 
cut prices, and the A. S. & R. Co. trailed behind with 
its reductions, just the opposite happening of what did 
in the previous March. The situation was summarized 
as being something like this: The statistical position 
was still excellent. Stocks were very low and were not 
accumulating, but producers were averse to allowing 
them to accumulate. Consequently, when buyers did 
not come forward, producers hunted them up and cut 
prices to get their business. On the other hand, when 
buyers were in need of lead for prompt delivery, they 
were likely to have to pay a stiffer price. The general 
pessimism prevailing at this time also affected the lead 
market. However, the dominating factor, from a purely 
technical standpoint, was the persistent undercutting by 
a new Idaho producer, which appeared to be insistent 
upon selling its output. At the end of July the quotation 
was 6.15@6.20c., New York. In August things went 
quickly from bad to worse, and during the first week of 
the month large business was done at 5.90c. This cleared 
up the situation. Sellers who had been pressing on the 
market were relieved, and an increasing demand from con- 
sumers was able to satisfy itself only at rather sharply 
advancing prices. At the end of August the quotation 
was 6.50@6.60¢., New York. 

Early in September lead for prompt delivery began to 
become scarce, and producers who could supply it were 
able to obtain premiums. <A large business was done 
during the month, at the end of which the quotation was 
"ce. October was also a month of very large business, 
both for domestic and foreign accounts, and great firm- 
ness. The price was unchanged at 7e, right through the 
month. The same conditions continued during November 
up to the 20th. The situation then got out of hand, 
independent producers becoming able to realize more than 
the price at which the A. S. & R. Co. was selling. At 
the end of November the quotation was 7T@74c. 

During the first week of December the tension in- 
creased and the A. 8S. & R. Co. made the mistake of 
advancing its price to 714¢. on a certain day, and within 
an hour or so raising again to 7144c. This was taken as 
a.recognition that the situation was extremely tense, and 
the outside market rose as high as 8c., but that was only 
momentary. The situation had a faint resemblance to 
that of the previous March, when the A. S. & R. Co. 
persisted in selling its customers at a lower price than 
was being realized by outsiders. The fact of the matter 
in December, was, however, that producers, having sold 
very well ahead, had but little lead to offer, supplies 
had passed into the hands of speculators and the fancy 
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prices were made on small transactions by them. The 
German peace, proposal on Dec. 12 put things in quite 
a different light. Speculators minded to liquidate did 
not find buyers, their premiums crumbled away, and 
within two or three days the price of lead was not only 
back to that of the A. 8S. & R. Co.—namely, Y1e.—but 
also there were dealers who were willing to shade it. Lead 
for prompt delivery, which previously had been so scarce, 
all at once became not so scarce. 
@ 


Silver-Lead Smelting Works of 
North America 


The accompanying list which has been corrected to 
Dec. 1, 1916, gives the several silver-lead smelting works 
of the United States, Mexico and Canada, together with 
the number of their furnaces (in all cases, blast furnaces ) 
and their estimated annual capacity in tons of charge. 
By “tons of charge” is meant ore and flux, but not coke. 


The ton of char ge is manifestly the correct unit. In the 
AMERICAN SILVER-LEAD SMELTING WORKS 
Fur- Annual 
Company Place naces Capacity(*) 
American Smelting and Refining Co. ee ee 7 510,000 
American Smelting and Refining Co. Pueblo 7 380,000 
American Smelting and Refining Co. Durango...... 4 210,000 
American Smelting and Refining Co. Leadville 10 510,000 
American Smelting and Refining Co. Murray........ 8 657,000 
American Smelting and Refining Co. East Helena.... 4 306,000 
American Smelting and Refining Co..... Omaha (}).... 2 82,000 
American Smelting and Refining Co... Chicago (7).. 1 36,000 
American Smelting and Refining Co. Perth Amboy (7) 4 170,000 
Con. Kansas City Sm. and Ref. Co. E] Paso..... 6 380,000 
Bunker Hill & Sullivan Min. and Concen- 
trating Co...... Kellogg, Ida. § 
Selby Smelting and Lead Co.. NINE Ses eens 3 210,000 
Ohio & Colorado Smelting Co.. Salida, Colo.. 4 345,000 
United States Smelting Co.. Midvale, Utah 7 530,000 
Needles Smelting Co....... . Needles, Cal. (4) 2 70,000 
Northport Smelting and aeons 184i. Northport, Wash. 3 250,000 
Pennsylvania Smelting Co..... Carnegie, Pa 2 60,000 
International Smelting a. Tooele, Ut: ah. 5 600,000 
Totals, United States. . 79 5,306,000 
American Smelting and Refining Co. Monterey... 10 584,000 
American Smelting and Refining Co Aguascalientes . 1 40,000 
American Smelting and Refining Co. Chihuahua..... 7 400,000 
American Smelters Securities Co... Velardefia.... > 150,000 
Compania Metalurgica Mexicana. San Luis Potosi 10 250,000 
Compania Metalurgica de Torre: on... Torreon ; 8 360,000 
Compania Minera de Penoles. . Mapimi (). 6 325,000 
Totals, Mexico...... ; wage 45 2,109,000 
Consolidated Mining and Sme Iting Co. Trail, B.C..:. 4 140,000 


* Tons of charge. + Smelt chiefly refinery between-products. { Not being 


operated. § Plant under construction. 


case of a self-fluxing ore, the ton of ore smelted and 
the ton of charge smelted is the same thing. In other 
cases fuel and labor have to be used in smelting the 
flux as well in smelting the ore, and the economy of 
smelting depends largely upon the percentage of ore in 
the charge. The management of this question is about 
the highest exercise of the metallurgist’s skill. 

The figures in the accompanying table are in most cases 
from official communications of the respective companies. 
Estimated capacity is always a matter of more or less 
uncertainty, and for this reason the figures given ought to 
be accepted only as approximations. 

The Northport, Wash., plant which was taken over by 
the Day interests and remodeled, started operations in 
March. Construction was begun on the Bunker Hill & 
Sullivan plant, which was about half completed at the 
end of the year. This will materially increase the lead- 
smelting capacity. 

The total capacity of the Mexican works is a little 
over 2,000,000 tons per year; of the American works, 
a little over 5,000,000 tons. With respect to the American 
works, such capacity has never been in use at one time. 
More or less of it represents capacity idle because of 
changes in the conditions of ore supply. 
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White Lead and Oxides in 1916 


The — of metallic lead and all its pigments broke 
all records of 50 years or more during 1916, and the 
effect has eae been to somewhat curtail consump- 
tion, especially of white lead. ‘This result was, however, 
traceable in part to the backward spring and unfavorable 
weather for painting during the first four months of the 
year. ‘he short-lived advance in prices in the summer 
of 1915 naturally made all classes of buyers skeptical 
as to the permanence of the rapid upward movement dur- 
ing the closing months of that year and the first quarter 
of 1916, and they generally restricted purchases to actual 
current requirements. When the trade, as well as con- 
sumers, realized that lead, in common with other metals, 
had established a higher normal basis which was likely to 
be maintained so long as the European War lasted, buying 
was resumed with more coniidence, although the effect 
on consumption has been more or less in evidence through- 
out the year, and in spite of increased business during the 
summer and early fall months, the year’s aggregate ton- 
nage will be somewhat below 1915. 

Pig lead, which opened at 5.6¢. for corroding quality, 
advanced during the first three months $40 per ton and 
held that advance for two months, after which there was 
a gradual loss of $30 per ton and a subsequent recovery 
until 7.6c. was again reached in December. 

The pigments followed the course of pig lead during 
the first three months and in March reached record fig- 
ures from which there was practically no recession follow- 
ing the decline on the metal, for the reason that manu- 
facturers foresaw a subsequent advance on the latter and 
were desirous of avoiding the unsettling influences of 
frequent changes in the prices of their own products. 

During the midsummer months the differential between 
pig lead and its pigments was so wide as to lead consumers 
of the latter to look for lower prices, and this had the 
effect of making them conservative buyers, but apparently 
did not check consumption, which was exceptionally good. 
With the higher prices for the metal that became effective 
during August, confidence in the stability of prices on 
all lead products became more fully established. 

Dry white lead, which opened at a minimum of 614¢., 
advanced steadily up to Mar. 17, when it was fixed at 
¢34¢., where it has since remained, with a liberal consump- 
tion, due in part to the higher cost of some of the com- 
peting pigments. White lead in oil, which opened at 

i14¢., began its upward course early in January and in 
March reached VAC. , the highest price in more than 50 
years. ‘This price has remained the established quota- 
tion since that date, but with concessions on the part of 
some of the smaller manufacturers induced by the lower 
cost of metal during the summer months. 

Linseed oil has been abnormally high, having reached 
the record figure of $1 per gal. in November, and this 
has so far jncreased the cost of lead in oil to the manu- 
facturer as to check much of the tendency to offer low 
competitive prices. It has also increased the cost of paint 
to such an extent as to help check the consumption of 
that commodity during the last month. 

Lead oxides have followed the cost of white lead, and 
the prices have been very firmly maintained. Red lead 
opened at a minimum of Ye. and reached 934¢c. in March, 
that figure continuing in force up to the close of the year 
Litharge opened at 614c. and by Mar. 17 advanced to 
914¢., which has since been the prevailing price. 
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The export trade in lead pigments has exceeded that 
of any previous year and has some promise of continuing 
even when the usual European sources of supply are re- 
opened. Dry white lead has gone chiefly to the United 
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Kingdom and France, while Russia has bought largely 
of oxides. Ail the pigments, as well as white lead in oil, 
have been taken in considerable quantities for the Latin- 
American countries and the Far East. 
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Southeastern Missouri Lead District 


By H. A. WHEELER* 


Southeastern Missouri produced about 184,000 tons of 
pig lead in 1916 (December output estimated), which 
approximated $25,000,000 in value and which is a new 
high record. It exceeds the previous banner tonnage of 
1915 by only about 3%, however, which suggests that the 
district is approaching its zenith, as hitherto the usual 
rate of increase has been surprisingly consistent at about 
10% annually. The increase in value is unprecedented 
and the profits realized by the operators were most sub- 
stantial in spite of high operating costs. The St. Louis 
lead market was the highest since the Civil War, as it 
ranged from 5.7 to 8.25c., averaging about 6.89¢. per lb., 
or $138 per ton of lead (2,000 lb.), with the December 
market closing at 7.50 to 8.00c. 

As Madison County, which adjoins St. Francois County 
on the south, materially increased its output in 1916, the 
very great predominence of St. Francois County was not 
so marked as usual, yet it produced over 90% of the 
district’s production. Washington, Franklin and Jefferson 
Counties contributed small scattering tonnages from the 
old shallow diggings, the aggregate of which was trifling 
when compared with the production of the deeper dis- 
seminated deposits of the big mines in St. Francois 
County. Yet it is well within the memory of the old 
miners when St. Francois County was a similar small, 
erratic producer from “gopher-holes” and was a smaller 
lead contributor than the adjoining Washington County. 
Interest is at last slowly awakening to the fact that the 
early history of St. Francois County was identical with 
the present condition of Washington County, in spite of 
the enormous differences in their present relative im- 
portance as lead producers. Appreciation is being shown 
that the most important factor in the modern development 
of St. Francois County was the intimate relation between 
the small, erratic, shallow deposits and the deep, large, 
low-grade disseminated deposits. While the disseminated 
deposits are not always found immediately under the 
shallow “diggings” in St. Francois County, the close 
proximity of the two is highly noteworthy and it is im- 
possible to recall an instance in St. Francois County where 
the shallow “diggings” were not a trustworthy guide in 
approximately locating the disseminated orebodies. This 
was so promptly recognized by the earlier workers that 
the “old diggings” were long ago corralled, even in 
advance of testing them with the diamond drill, and the 
present day prospector has to grope after new discoveries 
without their valuable guidance. 

That this same intimate relationship between the 
“shallow lead” and the deeper disseminated deposits will 
be found true in Washington County is receiving more 
attention and the next five vears will probably witness 
marked activity in deep drilling in Washington County 
that is likely to result in very important developments. 


*Mining engineer, 510 Pine St., St. Louis, Mo. 





Under the stimulus of such unprecedented prosperity, 
the district has been most active and buoyant, although 
somewhat handicapped by labor scarcity and coal short- 
age in December. All the operators have increased their 
plants and are making important improvements that will 
result in greater economies, larger tonnages and more 
efficient work. Diamond-drilling for extending the present 
orebodies and locating new deposits has been most active, 
after having been more or less curtailed since 1907, and 
over 60 drills have been at work. 

Labor has enjoyed its share in the prosperity and wages 
are decidedly the highest ever known in the district. It 
is a sad commentary, however, that the increase in in- 
comes is mainly going into better living and luxuries 
and very little is being saved for the inevitable “rainy 
day.” In one town of scarcely 5,000 there are over 125 
automobiles, most of which are of a more expensive class 
than Fords, and the volume of gasoline sales would excite 
the envy of a much larger place. 

A noteworthy feature, the leaven of which can be as- 
cribed to the influence of the American Institute of Mining 
Engineers and a few of its active members, is the marked 
growth in the broad-gage point-of-view ef the managers 
and technical staff in the invaluable interchange of pro- 
fessional ideas and experiences. The utter lack of such 
a spirit was characteristic of the early days of the district, 
from which it severely suffered in maintaining and con- 
tinuing machines and methods that belonged in a museum. 

Although the district is in a hilly country, being on 
the flanks of the Ozark uplift, the most striking and 
obtrusive features of the district are the enormous piles 
of tailings that now loom up as the most impressive 
feature of the landscape. They are not only silent, huge 
monuments that attest tremendous activity, but they are 
also eloquent warnings that the diamond drill must be 
more active in the future to replace the orebodies that 
are being rapidly exhausted by the modern large mills. 
With the higher prices prevailing for lead, it has been 
possible to work ores carrying only 2% of lead with profit, 
but the temptation to take advantage of the “creamy” 
lead market caused the operators ta keep the average tenor 
of the ore to a slightly better yield than 3% of pig lead 
last year. In view of the unusually high operating costs, 
this was good business, especially as active preparations 
are being made to render the plants more efficient and 
economical. When wages and supplies return to a normal 
basis, the enlarged mills will compel lower grades of ore 
to be worked that would have been impossible to consider 
less than five years ago. It will not be long before the 
district will have to face the conditions of the Joplin 
sheet-ground mines, which have to cope with ore yielding 
1.5 to 2%. On this latter basis, not only will present 
reserves be largely increased, but it will result in opening 
up properties that have hitherto been regarded as too low 
grade to be profitable. Tailings that were made by the 
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old, small mills when the ores were yielding 6 to 12% 
would today be regarded as highly profitable ore, but the 
much greater skill now being utilized in the management 
and operation of the large, modern plants under able 
technologists will enable the district to make even larger 
profits on the much lower grades that will have to be 
worked in the future. 
St. Francois County 

The veteran St. Joe Lead Co., which was the pioneer 
in developing the disseminated deposits, continues as the 
most important of the Missouri lead producers and is 
undoubtedly the largest in the world. Since it absorbed 
the Doe Run Lead Co., with which it was always in- 
timately affiliated, it has become the preéminent producer 
of the district. 

The past year has been the most prosperous in its 
long career of about half a century, and besides paying 
dividends aggregating $3,523,685, from the largest ton- 
nage ever produced, it paid off a lot of notes and debts, 
some of long standing, and enters the new year with a 
fine working surplus and with only the incumbrance of 
some long-term bonds on its valuable railroad property. 

While only nine shafts were operated, or less than 
formerly, a larger tonnage was extracted in spite of the 
concentration of hoisting to fewer points. Thus the No. 
1 shaft at Bonne Terre, which was sunk 33 years ago 
to replace five shallow shafts, has had the underground 
haulage extended therefrom until it is now handling 
the rock that until rather recently was hoisted from 
seven other shafts. The three mills operated were 
the 2,000-ton mill at Bonne Terre, the 2,000-ton mill at 
Leadwood and the 4,000-ton mill at Rivermines, the latter 
taking care of the output of the shafts of the former 
Doe Run company. 

A retaining reservoir covering over 40 acres is being 
built at Bonne Terre on the site of the golf grounds that 
will be used for impounding the slimes and thus avoid 
the contamination of Big River that caused damage suits 
by the farmers. The dam is being built with mill tailings. 

A mine-rescue department was recently established that 
will have its headquarters at Bonne Terre, and which is 
the first to be established in the district. 

Tri-daily through-train service to St. Louis has been 
resumed on the M. R. & B. T. R.R., which is owned by the 
St. Joe Lead Co., new steel coaches and heavier passenger 
engines have been ordered and the roadbed is being relaid 
with 90-lb. rails. 

A new electric power plant that is centrally located 
is being built at Rivermines that will displace the gas 
engine and producers at Rivermines and Bonne Terre. 
It will supply power to the outlying camps. and consists 
of two units of 3,000 kw. each that are direct driven 
by a steam turbine. Seven Heine boilers of 750 hp. 
each will furnish steam at 225 lb.; they are equipped 
with chain grates, mechanical coal feed and connected to 
two radial-brick stacks 225 ft. high. The plant is housed 
in a fire-proof brick building that has a traveling crane. 
Although this new plant will provide more than twice the 
power of the old gas plant, it occupies much less space, 
will greatly reduce the labor and will run on much cheaper 
grades of coaf than required by the gas producers. 

The smelting works at Herculaneum are being made 
more efficient. and now have a capacity of 8,000 tons of 
pig lead monthly. <A larger power plant is to be in- 
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stalled, the Cottrell process for precipitating fume is 
to be introduced and the double-roasting system on 
Dwight & Lloyd machines is to be employed to improve 
the roasting. As the yard space for dumping the molten 
slag from pots is about filled up, the slag will be granu- 
lated by water and sold for railroad ballast. The normal 
force of 550 men has been increased to 800 on account 
of the extensive construction work. 


DESLOGE AND NATIONAL COMPANIES 


The Desloge Lead Co. had a very successful, prosperous 
year and operated to full capacity from three shafts. The 


mill was enlarged and improved and the tailings are now 


stacked close to the mill by an endless belt conveyor, in- 
stead of being hauled away by railroad trains to be dumped 
in the valleys. An Oliver filter was recently installed 
to dewater the flotation product and two steam turbines 
were added to the power plant. The small historic 
Flintshire furnaces that have been operated over 35 years 
were shut down last summer, although for many years 
they have treated but a minor portion of the output. 
as the major portion has been treated by custom smelters 
at Alton, Collinsville, ete. 

The National Lead Co. was quite aggressive in search- 
ing for new orebodies by optioning and drilling un- 
absorbed properties and was rewarded with two good 
discoveries. The Hill tract of 120 acres, that is 114 
mi. north of the Baker mine, was taken over under a 
drilling option at $500 per acre. It is located on the 
Leadwood branch of the M. R. & B. T. R.R. The famous 
600-acre Pim tract, in the high flint hills south of Flat 
tiver, that was supposed to be beyond the Flat River 
basin, was taken over at $275 an acre after developing 
a large orebody with the diamond drill at 500 to 800 ft. 
This tract went begging in the early days at $10 an acre 
and was regarded as absolutely hopeless by the old-timers, 
as it is covered by the “Potosi” formation, under which 
even a former state geologist thought there was no hope 
of finding disseminated lead. When a Boston promoter 
acquired this property about 15 years ago and attempted 
to float a large corporation, it was scoffed at and derided 
by the other operators and severely criticized for the 
inevitable scandal that was predicted therefrom. As the 
district has been exceptionally free from mining scandals, 
the sudden death of the promoter, while the project was 
incubating, caused a sigh of relief in its narrow escape 
of a “foul blot on escutcheon.” Whether the promoter 
would have located the orebody recently discovered is 
problematical, as liberal development funds and sound 
advisers do not usually prevail in popular stock flota- 
tions, but his “rank heresy” is now found to have one 
of the largest orebodies that has been discovered for 
many vears. 

The mill is treating 3,000 tons and is to be increased 
to 4,000 tons per diem by the end of the year. When 
it was built in 1900, it had a capacity of 1,500 tons 
and was the largest and finest in the district; the 
doubled tonnage has been obtained without material 
enlargement of the building. The power plant, which 
adjoins the mill, is being enlarged by the addition of 
two B. & W. boilers of 500 hp. each that are equipped 
with Jones stokers and forced draft; two corliss engines 
and generators have been added, one of which is a 1,000- 
kw. unit. The local railroad to the shafts is now operated 
with steam locomotives, which have replaced the trolley 
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motors, as the latter were found to be too erratic and 
severe on the power service, in spite of large storage 
hatteries. 

A new rock-crushing department is about completed: 
with an initial 30x60-in. Blake crusher and the No. 2 
shaft is to be equipped with 5-ton automatic skips. 


Tre Frperat LEAD Co. 


The Federal Lead Co. had a very busy year and made 
a new high record in its very large output. A new shaft, 
No. 12, was sunk to a depth of 459 ft. on the old Central 
tract, about 14 mi. east of Elvins and is now an im- 
portant producer from a large orebody that was blocked 
out with diamond drills. Tt is equipped with a steel 
headframe and automatic skips that are operated by an 
electric hoist with current from the central power plant 
at No. 3 mill, about 14 mi. distant. 

A new mill, No. 4, of 3,000 tons daily capacity was 
started last March at this shaft and promises to be the 
model plant of the district. It is constructed of reinforced 
concrete and is lighted with an unusual number of 
windows—a feature that is often neglected and which 
is important to secure good results in concentration. The 
ore from No. 12, or the new shaft, is conveyed to the 
mill by endless belts, after passing through an inde- 
pendent rock house equipped with two large gyratory 
crushers that feed to disk crushers. The mill is equipped 
with Hancock jigs, trommels, drag classifiers, dewaterers, 
reerinding mills, rolls, 40 tables, Dorr thickeners, a 
flotation unit, Oliver filter and drying plant. The tail- 
ines will be moved by a belt conveyor to a neighboring 
valley. The mill is of the gravity tvpe, being built on 
a side hill, and the first of the two units is expected 
to start this month after many delays in the freight 
deliveries. 

The central power plant at No. 3 mill was enlarged 
by the addition of two 2,000-kw. turbines equipped with 
jet condensers. Two water-tube boilers of 600 hp. each 
were added and a water-softening plant was installed. 
The No. 9 shaft that was sunk ten years ago, near the 
Pim land, is being cleaned out and relined with concrete. 
Tt will be equipped with a steel headframe, an electric 
hoist, 414-ton skips and is expected to be in operation 
by next spring. The housing arrangements were enlarged 
by the erection of five 5-room modern cottages for the 
office staff and 25 three-room cottages for the foreign 
laborers. 

The Baker Lead Co., which operates the Jake Day 
tract on Big River and is owned by Boston interests, 
had an active year. It is shipping 600 tons daily from 
its single shaft to the mill of the National Lead Co., 
10 mi. distant, where it is milled by this company under a 
special contract. 

The Boston Elvins Lead Co., which purchased, for 
$100,000, the Jones tract of 40 acres, 1 mi. southeast 
of Elvins, completed the sinking of its .3-compartment 
shaft last month after a hard fight with an unusually 
large quantity of water—amounting at one time to 2,500 
gal. per min. The shaft is 571 ft. deep and is being 
equipped with a hoisting plant. The ore will be shipped 
to the National mill for treatment, 3 mi. distant, over 
the M. R. & B. T. R.R... The Boston Elvins company has 
a treatment contract similar to the Baker company with 
which it is closely affiliated. 
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The Manhattan property at St. Francois remains 
inactive, as also the Penicaut and Elizabeth properties 
at Bonne Terre, and the latter are under consideration 
hy Eastern parties. 


Mapison County 


The Mine La Motte property, the oldest lead mine 
in- the United States, had the most active year in its 
historv and the output made a new high record. Under 
the new management, the steam shovel has become an 
active factor in reworking the surface clays that have 
been more or less gophered over by the “patch diggers” 
for the past two centuries. This shovel work produces 
more or less coarse or “chunk” galena that was over- 
looked by the early miners and a sand containing 80% 
silica that carries 3 to 8% of carbonate of lead; the 
latter is shipped direct to the smelters for fluxing 
purposes. 

The lower or disseminated deposits are also being 
worked, which on this property are very shallow, or only 
50 to 200 ft. deep, with little or no water in the under- 
lying sandstone. It is proposed to mine them by open 
cuts with steam shovels and utilize the great excess of 
barren rock for ballast, riprap, ete. A railroad is pro- 
posed to the Mississippi River, about 35 mi. east, to 
secure cheap barge water to the Southern markets, where 
good rock is scarce. More attention is being given to 
the “sulphides,” or the mixture of galena, chalcopyrite and 
siegenite (sulphide of nickel and cobalt), that occurs at 
the base of the “Bonne Terre” limestone and in the upper 
portion of the underlying La Motte sandstone. Samples 
of these sulphides have assayed from 2 to 6% lead, 2 to 
17% copper, 2 to 6% nickel and 1 to 7% cobalt, although 
the average mine run is very much lower. When this 
property was under the control, several years ago, of 
Dohertv and Albers, the New York promoters, a nickel- 
cobalt plant was erected, presumably for facilitating the 
sale of stock, as it was never operated and it is doubtful 
if the process employed would have successfully recovered 
or separated the different metals. 

The Phoenix or Catherine mine, 2 mi. north of Fred- 
ericktown, was actively worked under lease by the Federal 
Lead Co. which has also leased and is operating the 
adjoining Fleming land. While it is a small plant and 
the granite outcrops almost within a stone’s throw of 
the shaft, the ore is of fair grade, the shafts are shallow 
and very little water has to be pumped. 

The North American mine at Fredericktown is being 
reopened and a new 500-ton mill is being erected by its 
Canadian owners. This property was an active producer 
of copper, nickel and cobalt when under its former 
Columbus owners, who separated the three metals in a 
complex furnace plant, and produced as high as 5 tons 
of ingot copper daily. It should be a very profitable 
property under present favorable market conditions. 

The Schulte tract, of 771 acres, 1 mi. south of the 
North American mine, is being developed by H. J. 
Cantwell and associates, after favorable drillings, with a 
3-compartment shaft that is over 50 ft. deep. 

The Einstein mine, which is 10 mi. west of Frederick- 
town on the St. Francois River, has been reopened by 
New York parties, who are shipping tungsten therefrom 
in the form of wolframite. The mine is on a fissure 
vein in the granite and was operated about 35 years 
ago as a silver-lead property. Several carloads of 











argentiferous galena were produced that assayed 20 to 
200 oz. in silver, but the vein was too narrow to pay, 
although worked to a depth of about 500 ft. The 
tungsten was then a great annoyance in jigging and was 
thrown away as a worthless product. 

At Annapolis, 25 mi. southwest of Fredericktown, in 
Iron County, (which adjoins Madison County on the 
west and St. Francois County on the south) the Balch 
property has been taken under option, on which the 
Federal Lead Co. found disseminated lead in several holes. 
In this district, the hills are of granite and porphyry, 
while the valleys or basins are filled with the “Bonne 
Terre” or lead-bearing limestone. As the valleys are 
narrow and small, they have been but slightly prospected, 
as the outlook is not encouraging for large orebodies, 
and no lead mines have thus far been developed. This 
county has been an important producer of high-grade 
iron ores from the archean porphyry formation. 


WASHINGTON CouUNTY 


Washington County is the largest producer of “tiff” 
or barite in the United States and under high prices 
and a brisk market, the diggings were very active, 
especially in the Potosi district. As the tiff diggers 


only mine for a few feet in the surface clay, they do- 


not go deep enough to reach the lead, yet some chunk 
galena is recovered with the tiff. A few of the gopher 
miners reopened the diggings about Palmer, Potosi and 
Kingston, but mainly for the zinc carbonate that occurs 
in some of the lead diggings and for which high prices 
were obtained. 

The Parole property, of 10,000 acres, at Palmer, and 
the Cantwell lands at Topozark, 20,000 acres, are under 
option to Eastern parties. The Palmer lands have been 
the largest producers of shallow and pipe-vein lead in 
the county for about a century and is a strongly mineral- 
ized area. A few drill holes at Palmer showed the Bonne 
Terre formation to be in normal condition and well 
mineralized with pyrite. Some disseminated lead was 
found, but the drilling was too insignificant to give much 
information. 

About 3 mi. west of Irondale active drilling is being 
carried on by H. J. Cantwell and New York associates 
that is quite promising, as it indicates that a large body 
of fair grade disseminated ore has been discovered. As 
the property is on Big River, it is very favorably situated 
for cheap milling and a moderate outlay will build a 
switch to the Iron Mountain R.R. at Irondale. A small 
hody of disseminated ore of excellent grade was opened a 
mile west of Irondale about 15 years ago, but the amateur 
management with an inefficient plant did not make a 
success of the enterprise. 
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American Smelting and Refining Co. 


in Mexico in 1916 
By S. W. Eccies* 


A resumption of operations of both the smelting and 
nining planfs in the Monterrey and Matehuala districts 
was attempted in January. Operations were continued 
until the middle of March, when the American operating 





*Vice-president, American Smelting and Refining Co. 
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staffs at both the mines and smelteries had to be with- 
drawn and operations suspended on account of the delicate 
international situation which was created at that time bv 


‘Villa’s raid on Columbus and the subsequent entrance of 


General Pershing’s column into Mexico. The mines at 
Matehuala, therefore, were operated for a few months on 
a nearly normal basis. 

The mines at Tepezala and Angangueo were worked for 
part of the year on a reduced scale. A considerable pro- 
duction of zinc ore was made from the mines at Santa 
Eulalia, Bonanza, Zaragoza and Villaldama. 

Substantial tonnages of lead and copper ore were moved 
to the smelteries in the United States from the Tecolotes 
mine at Santa Barbara and from the Reforma mine at 
Cuatro Ciénegas. On account of the general conditions 
and lack of adequate railroad service, the mines at Valar- 
dena, Asientos and Charcas remained idle. 

None of the plants or mines of the company were seri- 
ously damaged during the year. 
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The Coeur d’Alene District in 1916 


By Stanuey A. EaAston* 


Production figures are not yet available covering the 
yield of the Ceeur d’Alene district during 1916, but it is 
believed that the production of lead and silver will not be 
materially increased, if at all, over that for 1915. The 
zine yield will probably be increased by the production of 
Interstate-Callahan, Success and Ray Jefferson in the 
Sunset district and the Highland-Surprise and several 
other small producers on Pine Creek. 

The reason why the high prices for the metals have 
not resulted in a larger output is because of the near ex- 
haustion of several of the producers and the temporary 
closing of the properties of the Sierra-Nevada Consoli- 
dated Mining Co. and the Tamarack & Custer Mining 
Co. The Morning mine, of the Federal Mining and 
Smelting Co., will show a considerably larger yield than in 
former years, as will also the Hecla, and a moderate in- 
crease will be recorded for the Bunker Hill & Sullivan. 

A great deal of prospecting work has been energetically 
carried on throughout the entire year, and apparently the 
public is giving substantial support to such development 
by the purchase of treasury stock in various development 
companies and the payments of assessments where needed 
to carry on the development of nonproducive properties. 
No new producers of lead ore came in during 1916. There 
were some occasional small shipments of an experimental 
character. The Ray Jefferson zinc-silver-lead property 
on the western slopes of Sunset Peak began milling during 
the early fall. The product of this plant is being stored 
awaiting the completion of the branch of the Oregon- 
Washington Railroad and Navigation Co. up Beaver 
Creek, which will give railroad transportation direct from 
the Ray Jefferson concentrator. 

The production of metallic lead at the mine by an 
electro-chemical method in a small experimental way was 
carried on throughout the year by the Bunker Hill & Sul- 
livan company and is the first metal of all the millions of 
pounds yielded by the district to be locally reduced. The 
entire output of the Hercules mine for the vear was 
smelted at Northport, Wash., in the rebuilt plant recently 





*Manager, Bunker Hill & Sullivan Mining and Concentrat- 
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put into commission there by the Northport Smelting Co., 
entirely owned and operated by the owners of the Hercules 
in connection with their lead refinery at Carnegie, Penn. 
Ground was broken in June for the Bunker Hill smelter 
and excellent construction progress made. A large por- 
tion of the necessary equipment is on the ground, and it 
is expected to begin operations at this plant early in the 
spring of 1917. 

The most important events of the year affecting the 
people of the district are prohibition and the bonus wage 
payments made by the producing companies to their em- 
ployees beginning Feb. 1, 1916, and being: 25c. per shift 
when lead is 5c. per Ib. and under 514c.; 50c. per shift 
when lead is 51c. per lb. and under 6c.; 75c. per shift 
when lead is 6c. per Ib. and under 614ce. ; $1 per shift when 
lead is 6Y4c. per lb. and over. This bonus is paid all em- 
ployees without regard to what department they may be 
connected. 

The other important event is the state statutory pro- 
hibition law applied Jan. 1, 1916; after being in effect 
until Nov. 7, the voters of the district overwhelmingly 
supported the constitutional prohibition amendment em- 
bodying the same provisions then submitted. The en- 
forcement of this law has been reasonably effective, and the 
result of these new circumstances is being watched with 
much interest. At the present time the indications are 
that the new condition is resulting in a great deal of 
benefit both to the communities and to the mines. 
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Wolfram Output of Burma 


Completed figures for 1915 in Commerce Reports, 
United States Department of Commerce, furnished by 
Counsul W. Roderick Dorsey, at Rangoon, show that the 
total production of wolfram from all sources in Burma 
amounted to 46,293 ewt., compared with 43,752 ewt. 
in 1914, 32,091.5 in 1913, 32,224.5 in 1912, and 25,357 
in 1911 (ewt. = 112 lb.). These figures do not include 
production from the southern Shan states, where wolfram 
is worked in conjunction with tin, and separate statistics 
are not recorded. The increase in output is considered 
satisfactory, and indications point to more substantial 
advances in future. 

Wolfram occurs chiefly in Lower Burma, in the moun- 
tains to the east and northeast of Tavoy, in fissure veins 
traversing the granite and associated argillaceous rocks. 
(round sluicing is the method of extracting most widely 
employed, but the hydraulic system is sometimes used, 
and actual mining in the veins is on the increase. Other 
districts yielding this ore are Mergui, Thaton, and the 
southern Shan states, but Tavoy is by far the most im- 
portant. 

Until recently capitalists have been inclined to hold 
aloof from the industry, but the facility with which 
certain owners have been able to develop their mines has 
attracted attention, and several British firms of consider- 
able financial standing now exercise options over certain 
properties. 

Hitherto the greater portion of the wolfram ore prv- 
duced in Burma was taken up by Germany, but English 
smelters are now in a position to handle all the ore com- 
ing forward. Late figures show that from Jan. 1 to 
Oct. 7, 1916, there were 2,702 tons of wolfram exported, 
compared with 1,844 tons in the corresponding period 
in 1915. 
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Chromite in 1916 


The industries that use chromic iron ore grew enor- 
mously in 1916, and according to recent reports made 
to J. S. Diller, of the U. S. Geological Survey, the pro- 
duction in the United States greatly increased. ‘Two 
years ago only one small mine in the United States—in 
Shasta County, Calif—was producing chromic iron ore. 
The output in 1914 was less than 1,000 long tons. In 
1915 it increased to 3,281 tons, and in 1916, with pro- 
ducers in a score of counties, the output in California 
jumped to many thousand tons. Besides the ore produced 
in California, a cousiderable quantity is now mined in 
Oregon, and smaller amounts in Wyoming and Maryland, 
so that the total output for the United States in 1916, 
so far as reports received show, will exceed 35,000 tons. 

All this increase in the home production has been.made 
in spite of largely increased imports. The Bureau of 
Foreign and Domestic Commerce reports that 88,601 
long tons of chromite was imported during the first 10 
months of 1916—about two and a half times as much as 
was produced in the United States during the yéar. The 
average price abroad of the imported material was 
$12.66 a ton. Most of it was used on the Atlantic sea- 
board, for the interior points were supplied, at least in 
part, by the mines on the Pacific coast, when ore contain- 
ing 40% of chromic oxide was for some months quoted 
f.o.b. railroad at $13 to $16 a ton. 

Chromic iron is used chiefly in chemistry and metal- 
lurgy. It is the basis of chromic acid and bichromates 
of soda and potash and is used extensively in the manu- 
facture of colors and dyes and of compounds for tanning. 
It is also a most efficient refractory material for lining 
furnaces and for making chrome brick and steel alloys, 
the demand for which has largely increased. 
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Petroleum 


Preliminary estimates by the United States Geological 
Survey indicate that the quantity of crude petroleum 
produced and marketed in the oil fields of the United 
States in 1916 was 292,300,000 bbl. This quantity 
is greater by 4% than the corresponding output in 1915, 
which reached the record-breaking total of 281,104,104 
bbl. Of the 1916 total 38% came from the Oklahoma- 
Kansas field, 30% from California, and the remaining 
32% from the Appalachian, Lima-Indiana, Illinois, north 
Texas, north Louisiana, Gulf coast and Rocky Mountain 
fields, 

There are 302 oil refineries in the United States, having 
a total daily capacity of more than 1,000,000 bbl. This 
is considerably in excess of the daily crude production. 
Of the refining capacity of 1,000,000 bbl., Standard Oil 
controls slightly less than 50%, or approximately 495,000 
bbl., and is building several additional refining plants. 

Of the 302 refineries above mentioaed, 26 are idle and 
11 are in course of construction, leaving 265 plants in 
active operation. California, the largest single producing 
state, has 76 refineries of which 19 are idle, leaving 57 
active plants. The total investment in oil refineries in 
the United.States is estimated at $425,000,000. 

About 40 new refining plants are projected that will 
bring the daily refining capacity up to nearly 1,200,000 
bbl. per day when in maximum operation. 











The production of spelter by ore smelters in the United 
States was 672,300 tons in 1916, compared with 507,142 
tons in 1915. This includes the spelter derived both from 
domestic and foreign ores and also a small tonnage ob- 
tained from dross, etc., by smelters whose chief business 
is the reduction of ore. It is to be noted that there is 
also a rather large production of spelter by dross smelters, 
pure and simple. Their production is not included in 
the present report. 

The total reported for 1916 is the aggregate of the 
reports of +1 smelters operating 52 works. So far as we 
know, these were all of the smelters who produced in 
1916; but in view of the starting up of new works like 
mushrooms, it is possible that one or two new concerns 
escaped attention. Indeed, we know that the total is 
somewhat short, for there were one or two small concerns 
that discontinued business during the vear, of whose out- 
puts we could not obtain reports. The list of the zine 
smelters, together with the number of their retorts at 
the end of 1916, is given in an accompanying table. 

In reporting their production, all of the smelters gave 
their output up to Dee. 15, together with their own 
SPELTER PRODUCTION, 1913-1916, BY QUARTERS 
(In Tons of 2,000 Lb.) 


Reports of Ore Smelters Only 























1913 
District I II III IV 
MD 5. lc a ikea ends 27,924 28,523 26,118 28,986 
Kansas-Missouri........ 22,006 23,820 19,204 20,127 
Oklahoma.............. 21,430 21,840 18,502 21,458 
Others (a).............. 20,722 20,153 19,238 18,211 
ORRIN. cies ddcacaicass’s 92,082 94,336 83,062 88,782 
1914 
es 31,005 32,482 32,512 34,588 
Kansas-Missouri......... 13,939 14,659 13,193 11,633 
Oklahoma.............. 22,563 22,960 22,945 23,999 
eC) 22,717 22,715 24,106 24,296 
PB ce beinerecrbe 90,224 92,816 92,756 94,516 
1915 
ON eer ee ee 35,786 39,511 41,791 44,577 
Kansas-Missouri........ 14,090 24,554 32,152 40,256 
ee ee 24,713 26,984 28,613 31,095 
there 1O) .....cccccccee 26,255 30,575 31,360 34,830 
a 100,844 121,624 133,916 150,758 
1916 
MINNIS cbc 6 esa re 45,072 45,495 42,077 48,609 
Arkansas............... ‘ ie ’ 2,977 4,645 
Kansas-Missouri...... . 37,830 41,585 39,174 32,857 
Oklahoma... . er 34,994 38,786 41,387 49,919 
CORINTO NO) on. 5. ice cnss 37,853 39,902 41,586 47,552 
Totals ; 155,749 165,768 167,201 183,582 


(a) With the exception of one plant in Colorado these are all Eastern works. 
in the fourth quarter of 1915 and in 1916 is included Anaconda and other electro- 
lytic production. 
estimate for the remaining fortnight of the year: but 
to a large extent the reports came by telegraph after the 
end of the vear, and consequently represent the actual 
output without any estimate. 

All of these smelters reported their production by 
quarters, which figures are summarized in a_ separate 
table. That table shows how the output increased quarter 
by quarter. In the last quarter of 1916 the zine smelters 
of the United States were producing spelter at the rate 
of 734,000 tons per annum. 

Operating smelters reported a total of 209,786 retorts 
in December, 1916. Of these, the number in operation 
on Dec. 15 was 190,331. The number of retorts in con- 
struction at that time was 14,108. These were partly in 
additions to existing plants and partly were in new 
plants. Of the latter the most important were the Terre 
Haute plant of the Grasselli Chemical Co., the works of 
the Athletic Mining and Smelting Co., and the works of 
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the United Zine Smelting Corporation at Moundsville. 
W. Va. A new plant was projected by the Berger Man- 
utacturing Co., but the beginning of its construction was 
not: reported. 

Electrolytic spelter was produced on a large scale in 
1916, the chief producers being the Anaconda Copper 
Mining Co. and the Consolidated Mining and Smelting 
Co. of Canada. The total production of electrolytic spel- 
ter was 13,494 tons, mostly made in the fourth quarter 
of the vear. 

The stock of spelter at works on Dee. 31, being the 
aggregate of the reports of all the smelters, was 16,085 

PRODUCTION OF SPELTER 
(In Tons of 2,000 Lb.) 
By Ore Smelters Only 





{States 1911 1912 1913 1914 1915 1916 
Arkansas......... ns : 7,622 
Colorado... 7,477 8,860 8,637 8,152 8,984 8,812 
Illinois... . : 88,681 94,902 111,551 130,587 161,665 181,253 
Missouri-Kansas 106,173 111,761 85,157 53,424 111,052 151,446 
Oklahoma... ; 46, 333 76,837 83,230 92,467 111,405 165,086 
Fast (a)...... ; 47,172 56,278 69,687 85,682 114,036 158,081 

RUE BSS: 295,836 348,638 358,262 370,312 507,142 672,300 


(a) Includes Anaconda and other electrolytic production in 1915 and 1916. 
tons, compared with 14,300 tons at the beginning of 1916. 
These figures include both high-grade and common 
spelter. 

Japan also showed a very large increase in spelter 
production, cable advices reporting an output of 42.000 
short tons during the first 10 months, indicating at least 
50,000 tons for the year against 22,314 tons in 1915 and 
6481 tons in 1914. 


&S 


The Zinc Market in 1916 


January opened with the market dull and the average 
quotations at 16c. per lb., but about the middle of the 
month prices advanced sharply on rather urgent demand 
by domestic consumers for early delivery. Brass special 
sold at 211%4c. By the end of January the price for 
near-by spelter had risen to 181!4c., shading off about Me. 
per month to the end of March. At the end of January 
the market was quoted at 15144@ 1814c. 

Karly in February the market fell into a chaotic con- 
dition, with prices at sixes and sevens, according to 
delivery, views of buyers and sellers, ete., the price ad- 
vancing on relatively small transactions. The volume of 
business increased during the month, there being some 

MONTHLY AVERAGE PRICE OF SPELTER 


-———— New York- ——St. Louis———~ —————London 


Month 1914 1915 1916 1914. 1915 1916 1914 1915 1916 


January.. 5.262 6.386 16.915 5.112 6.211 16.745 21.533 30.884 89.810 
February. 5.377 8.436 18.420 5.228 8.255 18.260 21.413 39.819 97.762 
March... 5.250 8.541 16.846 5.100 8.366 16.676 21.460 44.141 95.048 
April..... 5.113 10.012 16.695 4.963 9.837 16.525 21.569 49.888 99.056 
May..... 5.074 14.781 14.276 4.924 14.610 14.106 21.393 68.100 94.217 
June.. 5.000 21.208 11.752 4.850 21.038 11.582 21.345 100.614 68.591 
July.. 4.920 19.026 8.925 4.770 18.856 8.755 21.568 97.250 50.750 
August... 5.568 12.781 8.730 5.418 12.611 8.560 \ 67.786 51.587 
September 5. 380 13.440 8.990 5.230 13.270 8.820 7 67.841 52.095 
October.. 4.909 12.800 9.829 4.750 12.596 9.659 t 66.536 54.159 
November 5.112 15.962 11.592 4.962 15.792 11.422 25.016 88.409 56.023 
December 5.592 15.391 10.665 5.430 15 10.495 27.369 89.409 55.842 


221 


Year... 5.213 13.230 12.804 5.061 13.054 12.634 67.553 72.071 


New York and St. Louis, cents per pound. London, pounds sterling per long 
ton. + Not reported. 


large sales for export, and the price for prompt spelter 
touched 2014. The month closed with a quotation of 
17144@19e. 

During the first week of March the market became 
weak, with pressure to sell from many quarters, and on 
Mar. 15 the quotation was 14144@1%c. Then suddenly 
there developed a widespread demand, not for any large 
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tonnages, but rather for carload and two-carload lots from 
a good many quarters, and the price advanced sharply, 
the quotation on Mar. 17 being 16@1714c. The spurt 
turned out, however, not to amount to much, and after 
a day or two the market became dull and uninteresting. 
The most noteworthy feature at this time was the 
tendency for the difference between prices for prompt and 
future deliveries to contract, showing that the situation 
was becoming easier with regard to near-by supplies. At 
the end of March the quotation was 16@17%e. 

During the second week of April a very large business 
was done, both in brass special and in common spelter. 
In the main it was for export and was for delivery run- 
ning far ahead. The situation was considerably mixed, 
there being large sales for late delivery, and on the other 
hand, nothing but light demand for early spelter, with 
producers holding back and consumers reporting them- 

ZINC-SMELTING CAPACITY OF THE UNITED STATES 
(Number of Retorts at End of Years) 





Name Situation 1915 1916 

American Spelter Co............. Pittsburg, Kan. 896 (b) 896 
American Steel & Wire Co. . Donora, Penn. 3,648 9,120 
American Zine and Chem. Co. Langeloth, Penn. 3,648 7,296 
American Zine Co. of Ill..... . Hillsboro, Ill. 4,000 4,864 
American Zinc, Lead and Smg. Co. Dearing, Kan. 4,480 4,480 
American Zinc, Lead and Smg. Co. Caney, Kan. 6,080 6,080 
Arkansas Zinc and Smelting Corpn. Van Buren, Ark. Z 2,400 
Athletic Min. and Smelting Co... Fort Smith, Ark. 5 , (h) 
Bartlesvill> Zine Co........ .... Bartlesville, Okla. 5,184 7,488 
Bartlesville Zine Co. Blackwell, Okla. : 8,800 
Bartlesville Zine Co. weeeeeee Collinsville, Okla. 10,080 13,440 
Chanute Spelter Co. (a). gaat e res Chanute, Kan. 1,280 1,280 
Cherokee Smelting Co........... Cherokee, Kan. 896 (i) 896 
Clarksburg Zine Co.............. Clarksburg, W. Va. 3,648 3,648 
Collinsville Zine Co.............. Collinsville, Il. (6) 1,536 1,984 
Eagle-Picher Lead Co............ Henryetta, Okla.... 3,000 
pe ee ree Carondelet, Mo. 2,000 2,000 
eee Bane CO... <5 ko cvacccevsss Cherryvale, Kan. 4,800 4,800 
Fort Smith Spelter Co........... Fort Smith, Ark. 3 2,560 
Granby Mining and Smg. Co. (j).. Neodesha, Kan. 3,760 3,760 
Granby Mining and ae. Co. (3). . E. St. Louis, Il. 3,220 4,864 
Grasselli Chemical Co. .. Clarksburg, W. Va. 5,760 5,760 
Grasselli Chemical Co. .....«. Meadowbrook, W. Va. 8,592 8.544 
Grasselli Chemical Co............ Terre Haute, Ind. ; 5 (h) 
BEGMGINE BONG CO Gon mec crew ccenne Danville, Ill. 3,600 5,400 
Henryetta Spelter Co............ Henryetta, Okla. 600 3,000 
Hilinow Zinc.Co.........0.cc0c0> Peru, Ill. 4,640 4,640 
pO OO ee eee Concreto, Kan. 660 (b) 660 
Joplin Ore and Spelter Co.. . Pittsburg, Kan. 1,440 (k) 1,792 
J. B. Kirk G: *. — Acid Co. (c)... Iola, Kan. 3,440 3,440 
MOR PGUROE OG. so cccccees save ewe Kusa, Okla. 3,710 3,720 
La Harpe Spe Tee rCo.. Kusa, Okla. (y) 4,000 
Lanyon Smelting Co ..... Pittsburg, Kan. 448 448 
Robert Lanyon Zine and Acid Co. Hillsboro, Ill. 1,840 3,200 
Lanyon-Starr Smelting Co. Bartlesville, 3,456 3,456 
Matthiessen and Hegeler Zinc Co. La Salle, Ul. 6,168 6,168 
Mineral Point Zine Co. Depue, Ill. 9,068 9,068 
Missouri Zine Smelting Co.(k).... Rie Hill, Mo. eer 448 
National Zine Co......... ... Bartlesville, Okla. 4,260 4,970 
National Zine Co cossceseees. Springfield, Il. 3,200 3,800 
Nevada Smelting es oss Nevada, Mo. 672 672 
New Jersey Zine Co. of Penn. Palmerton, Penn. 6,720 7,200 
Oklahoma Spelter Co.(4).. ; Kusa, Okla. (g) 1,600 
Owen Spelter Co..(f)............. Caney, Kan. 1,280 1,920 
Pittsburg Zine Co. (a).....-... . Pittsburg, Kan. 910 910 
Prime Western Spelter Co........ Gas City, Kan. 4,868 4,866 
Quinton Srelter Co.............. Quinton, Okla. es 1,340 
Sandoval Zine Co......... . Sandoval, Ill. 896 672 
Tulsa Fuel and Manufac turing Co. Collinsville, Okla. 6, 232 6,232 
United States Smelting Co . Altoona, Kan. 3,960 4,600 
United States Smelting oe. Kaxeneee Checotah, Okla. 59 4,480 
United States Smelting Co........ La Harpe, Kan. 1,924 1,926 
United States Zine Co. (@)...... Sand Springs, Okla. 5,680 8,000 
United States Zine Co .... Pueblo, Colo. 2,208 1,984 
United Zine Smelting Corpn.. Moundsville, W. Va.j (h) 
Weir Smelting Co....... .... Weir, Kan. (y) 448 

OE i cecue nc oe ew ees + 5.nss 155,388 211,126 

(a) Op»rated by American Metal Co. in 1915 (b) No report received; 
enteredthe same as previous year (c) Taken over by U.S. Smelting Co. in 
July, 1915. (e) Formerly Tulsa Spelter Co. (f) Ope rated by American 
Zinc, Lead and Smelting Co. (g) Was under construction in 1915. th) Under 
construction. (i) Idle. (j) Subsidiary of American Zinc, Lead and Smelting 


Co., 1916. — (A) Idle latter part of 1916. 

selves overbought and in some cases desirous of reselling. 
The quotation was 16@18c. on Apr. 12, but after _ it 
declined, and the month closed with “1BY, @16Y, 

About the beginning of May the market exhibited. signs 
of something like demoralization, although the volume 
of business was rather small. There was, however, eager 
competition even for small orders. Producers who were 
asked to name prices and failed to get the business found 
that they had been undercut by somebody else to the 
extent of 4c. or so a pound. Spelter for June and 
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July delivery appeared to be in liberal supply. The 
decline continued throughout May, consumers offering to 
resell prompt spelter in rather large quantities. Large 
producers held aloof, but there were increasing signs 
that the smaller producers were willing to meet the 
market. At the end of May the quotation was 1114@12c. 

During the first week of June the decline in zine had 
reached the point where buyers, both speculators and 
consumers, became interested, and upon their appearance 
there was promptly a stiffening of price. A good deal of 
the buying seemed to be, however, short covering by 
traders and producers. With regard to the latter it 
appeared that some of the concerns building new plants 
expected to be producers about this time and had _ pre- 
viously disposed of their contemplated production in June. 
Through delay in completion of their works, they found 
themselves short of metal with which ¢o fill their con- 
tracts and took advantage of this opportunity to cover. 
On the whole the rally was feeble, and the lower quotation 
coming from London on June 7 put a damper on bullish 
sentiment. High-grade spelter was quoted at 24@25c. 
and brass special at 15e. Common spelter was then 
12@12%4. During the remainder of June the market 
declined on small business. Toward the end of the month 
prices simply crumbled away from day to day without 
there being any strong pressure to sell. The large pro- 


AVERAGE PRICE OF ZINC SHEETS 
(In Cents per Pound) 


1915 1916 1915 1916 1915 1916 
January.... 9.25 23.40 May....... 19.13 24.00 September.. 16.00 15.00 
February... 12.38 24.50 June....... 29.25 19.50 October..... 16.00 15.20 
March..... 13.50 25.00 July........ 27.00 15.60 November... 20.00 18.25 


April. .... 14.13 25.20 August... 18.80 15.00 December... 22.00 21.00 
Average for the year 1915—17.37 cents, 1916—20.14 cents. 


Note—These are base prices for ordinary size sheets, in carload lots, f.o.b. 
Lasalle-Peru, Ill., less 8° discount. 
ducers realized that it would be futile to attempt to sell 
any large quantities, but the smaller producers made 
offerings. At this time there was plenty of spelter avail- 
able for early delivery, and there was no doubt that 
stocks were accumulating. At the end of June prompt 
spelter was offered at 1114¢., Julv at Ile. and August 
at 1034c. On June 29 a rather large volume of business 
for prompt and early delivery was transacted, sales begin- 
ning at 1034¢. and running off sharply. On the part 
of producers, both large and small, there developed real 
pressure to sell, and the market became demoralized. At 
the end of the month the quotation was 10@10'M%e. 

During the first half of July the- decline continued 
from day to day, and on the 12th the quotation was 
7%@8\4c. At that price buyers became interested and 
the volume of transactions increased. To a considerable 
extent the purchases were short covering, including buy- 
ing in by smelters who had previously sold ahead and had 
been delayed in making their expected new production, 
but there was also some buying by domestic consumers. 
Europe made bids for spelter at a little below the market, 
and there was reason to believe that there was a consider- 
able buying power that would be exercised at a price not 
much below what then prevailed. Being convinced of 
this, powerful interests, considering that the market had 
become unduly depressed, gave it support and started 
an advance, which was assisted by short covering and 
also by some buying from abroad. By July 24 the quota- 
tion was 914@10c. With the advance in price, producers 
who had previously been sellers withdrew, and the market 
passed into the position of waiting to see if a more general 
buying movement would develop among consumers and 
carry the advance further. This did not happen, and a 
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new decline started. London cabled that England had 
ample supply of spelter and that the government stood 
ready to take care of consumers. Domestic consumers 
were conspicuous by their absence. At the end of July 
the market was down to 81, @88%4e 

Right from the beginning of August there was real 
pressure to sell, large tonnages being offered and sold 
at 734 @8c. for August-September delivery. The publica- 
tion of the Washington statistics on Aug. 5 showed that 
the stock in the hands of smelters on July 1 was about 
24,000 tons, an increase of 10,000 tons from the beginning 
of the year, which had apparently been discounted by 
the market. In the second week of August buying for 
export developed, and transactions attaining a handsome 
volume, there was naturally an advance in price from day 
to day. This business continued up to about Aug. 19, 
when the quotation was 9@10c. The excitement then 
disappeared and the market immediately became distinctly 
reactionary. At the end of August the price was down 
to 814@83gc. At this time it was written, “The spelter 
eicind at souls is of a seesaw character. When the 
price gets down to about 8c., sellers withdraw, and when 
it gets up to about 9c., buyers disappear.” Producers 
expressed themselves as expecting a renewal of demand 
around 8c. As it turned out, 814g@@8%%c. was the low 
point of this movement. 

Early in September a large business was done, buying 
beginning at about 814c. and the market being rapidly 
brought about. At 9c. several producers who had _ pre- 
viously been standing aloof entered the market, but 

EXPORTS DURING FIRST TEN MONTHS 


1914 1915 1916 
Zinc, ore, toms......... ee oceks : 8,499 743 70 
Zine dross, Ib.. #8, 3,385,314 8,329,346 56,525 


Pigs, bars, plates, sheets, etc..... 67,477,598 S20, PSUS” Sse ews 


Pigs, plates, slabs, etc.: 


From domestic ore, lb....... ey 
From foreign ore,§ ‘lb Meee ek Meo,  wapooeda te 8,836,2477 72,021,299 


Sheets, strips, boiler plates, etc., lb. 19,605,612+ 24,202,936 

* For six months, January to June inclusive. On July 1, 1915, a change was 
made in method of classification. { Covers period beginning July 1. 
§ Reported as exports of foreign merchandise prior to July, 1915. 


IMPORTS DURING FIRST TEN MONTHS 


49,418,677¢ 233,049,134 


1914 1915 1916 
Zinc ore and calamine, gross we ight, 
tons.... a ond eats 21,725 102,873 297,311 
Zine contents, Ib. ; 17,558,909 81,355,750 252,951,201 
Blocks or pigs, and old, Ib..... 1,692,904 1,526,844 1,192,657 
Zine dust, lb..... 3,526,382 1,337,127 1,686,665 


previous conditions were repeated; namely, a disappear- 
ance of buyers after the price had risen to § In this 
case, however, the halt was but temporary, and late in 
the month good buying developed. The closing quotation 
was 9@ 93£c. 

On Oct. 5 there was a sharp advance, the market for 
prompt spelter momentarily touching 10c., but the move- 
ment was evidently engineered, and the advance not 
having the expected effect of bringing consumers into 
the market, there was a relapse to about 914¢. on Oct. 18. 
Then buyers became really interested and an advance 
started which continued to the end of November. The 
closing quotation of October was 10@1014c 

A fairly large business in brass special, intermediate, 
and highgrade spelter was done during November. Com- 
mon spelter advanced steadily on relatively small trans- 
actions. However, there was right along something sus- 
picious about the advance. There was a well-defined idea 
that supplies of prompt spelter were being held back 
in order to cover sales of futures, for which producers 
were willing to accept considerably lower prices than 
what were asked for prompt delivery. There was also 
a suspicion that speculators were playing a considerable 
part in the market. November closed with the quotation 
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of 1234@13c. The market then looked toppy, and it was 
ecient that any further advance would bring out liberal 
supplies. 

On Dec. 1 speculators tried to liquidate and found 
that there were no buyers. The story of December is 
briefly told. The market crumbled away from day to day 
on very small business. Producers at first took no part 
in it, but later some of them were quite willing to sell, 
but did not become aggressive, appreciating the futility 
of attempting to sell spelter in large quantity without 
precipitating the decline. The collapses in the stock 
market, beginning with Dec. 12, of course did not help 
matters. At end of December the quotation was 9@9'%e. 


2S 


Zinc Mining in Wisconsin 
By J. E. Kennepy* 


The high records of production and price of zinc ore 
of the year 1915 were exceeded in 1916. The net tonnage 
of zinc ore shipped to’smelters from the Wisconsin dis~ 
trict in the first 11 months of the year 1916 was 118,586 
tons, an increase of 25%. The lead ore shipped was 4,009 
tons, an increase of 26%, while the shipment of sulphur 
ore, 28,999 tons, increased 118%. The shipment of zine 
ore by camps is given in the accompanying table. 

WISCONSIN ZINC OUTPUT IN POUNDS, 1916 
(First 11 Months) 


Net to Smelters Gross from Mines 








1915 1916 1915 1916 

ae. «. Piston boldest 3,538,060* 7,356,000* 3, Tro 7,662,000* 
Linden. Loh Sees el 12,716,810 6,236,000 13,111,660 26,768,000 
Mifflin. . Sr wie ies 9,202,560 9,384,000 49,619,750 56,222,000 
Mineral Point........... 52,091,480 54,026,000 972,780 1,456,000 
Dodgeville....... pe eneed 1,109,150 842,000 1,109,150 992,000 
Montfort. . dang Cader ; ‘ co! ore 3,672,000 
Platteville.............. 18,735,760 9,120,000 15,098,470 29,664,000 
NR UY oo ss ss woes 31,605,060 39,382,000 3,642,600 7,892,000 
Re ee 36,759,190 76,522,000 119,173,940 170,814,000 
Hazel Green............ 11,157,960 2,624,000 40,289,060 37,280,000 
Shullsburg.............. 1,130,300 1,408,000 . 5, 712,300 15,258,000 
eee 651,420 1,668,000 651,420 1,668,000 
OS MS ee ee 10,946,000 25,324,000 43,816,440 31,464,000 
PERS oi ae. cicaoiear | TASS eet UGUE ik vets : 106,000 

ee 189,643,750 237,172,000 296,735,630 390,918,000 
Increase...... 47, 528,250 94,182,370 


* Includes Saenani ns carbonate sludge ore from Highland. 

The vear opened at $110 per ton base for premium ore. 
During the first 19 weeks, with one exception, the base 
price for premium ore was in excess of $100 per ton; it 
remained below the $100 mark during the next 28 weeks, 
the average premium base price for this period being 
$68.85 per ton. ‘The low premium base for this period 
was $56. The high premium base for the first quarter 
was $125. In 1915 the premium base was $100 or over 
during 14 weeks. The high premium base of 1915 was 
$150 per ton. An accumulation of second-class roasted 
ore, assaying as low as 52% zine and as high as 6.5% 
lime and 1% lead, resulted from mining extremely low- 
grade deposits and from forcing milling capacity. <A large 
stock of this ore, which did not meet with ready sale, 
caused a wide variation in the base price calculated upon 
a basis of 60% zinc content and lowered the base-price 
level of the Platteville market as compared with the 
Joplin market. 

From 50 to prospect drilling machines were busy 
throughout the year. Of this development work, 75% 
was done in the Benton-New Diggings camp, where a 
number of big deposits were. uncovered. Among the aban- 
doned properties reopened, the Blockhouse at Platteville, 
formerly known as the Cruson, made the most remarkable 


*Platteville, ‘Wis. 
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showing with an output of 60 to 70 tons of 40% zine 
concentrates in two 10-hr. shifts; the first six months’ 
sales totaled over $100,000. 

ConstRUCTION AcTIVITY IN 1916 

A total of 82 mills and 14 roasters were in operation 
during the year, of which 22 concentrating mills were con- 
structed during 1916, namely: The Lampe, Clark No. 2 
(both at Highland), Wicks, Spring Hill (Linden), Yew- 
dall, M. & A. (Mifflin), Bell, New Rose (Platteville), 
Standard Metals (Cuba City), Mulcahy, Little Giant 
(Shullsburg), Tiffany (Potosi), Monmouth (Hazel 
Green), Hird, Longhorn, C. A. T., Sally, Meloy, Grand 
View, Bull Moose No. 2 (Benton-New Diggings), and 
Birkbeck and Little Corporal (Galena). The Blockhouse, 
Blackstone, Graham and McMillan, were started in 1915 
and completed in 1916. At the close of the year the 
Vinegar Hill Zine Co. was constructing the Jefferson at 
Hazel Green, and the Mineral Point Zine Co. was as- 
sembling material for a plant on the Meloy land, at New 
Diggings, owned in fee by the company. Roasting ca- 
pacity was further increased by the completion of the 
Skinner-type roaster of the Mineral Point Zine Co. at 
Mineral Point, the Mathey-type roaster of the Galena 
Refining Co. at Galena, the construction of a Mathey 
plant by the Oliver Mining Co. at the Mulcahy mine, 
Shullsburg, and the enlargement of the Campbell plants 
at Cuba City and Linden by the Linden Zine Co. Of-the 
68 producing mines, with full equipment, in active opera- 
tion Dec. 1, 1916, 56 were using electric power, the north 
end of the district being served by the Mineral Point 
Service Co., of Mineral Point, and the southern part by 
the Interstate Light and Power Co. of Galena. 

In spite of high wages labor was scarce throughout the 
year, and the shortage not only hampered development, but 
impaired the efficiency of the working force. Shovelers, 
at Ye. to 9c. per can, made $3 to $5 per day; underground 
drill men received from $3 guarantee to $5 with premium ; 
on straight wages trammers generally received $3.50 per 
day, hoistermen $3.50, grizzlymen $2.75, crusher feeders 
$2.50, millmen $90 to $150 per month. 

The macadamizing of country roads and the increased 
use of auto trucks facilitated transportation. Income 
tax derived from mining companies stimulated the good- 
roads movement; the Township of Benton alone assessed 
$68,000 state income tax, of which amount 95% was due 
directly or indirectly to the mining industry. Prepara- 
tions were under way at the year-end *o build a spur 
track through 630 ft. of tunnel to connect the mines 
and Skinner roaster at New Diggings with the C. & N. W. 
Ry. at Strawbridge. 


Lead and Zinc in the Joplin 
District in 1916 


By Jesse A. Zookx* 


The year 1916 in the Joplin district was marked by 
metallurgical rather than mining advances. The increas- 
ing number of large mills change the outlook of the 
district from that of the uncertainty of the early-day min- 
ing camp to that of prosperous permanency. Supplant- 
ing the smaller mills are mills of 500-ton and 1,000- 
ton capacity, and the number of these is increasing with 





*Joplin, Mo. 
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new developments warranting sufficient ore reserves for 
several years’ continuous operation. Reconcentration, 
too, is bringing low grades of blende from a nonsalable to 
a marketable product. 

Production responded slowly to increased mill capacity. 
A year ago it was noted that “a maximum production 
cannot readily be increased.” The high prices of 1915 

TABLE |. ORE PRICES IN JOPLIN DISTRICT 
(11 Years) 


Zine Lead 


Year High* AverageT High Average 
WIT Aa. 40 oka vee ae eee $54.00 $43.30 $87.00 $77.78 
I oe cel asapkgi te ark 2 ea a 53.50 43.68 88.50 68.90 
Re isa tins ek os a ae exes ee 47.00 34.36 66. 00 54. 66 
IS os 'o 310 Waca cts ahd herman tae near 55.00 41.08 60.50 54.56 
We oo ae eae Rea R aera 52.00 40.42 58.00 51.98 
NE cays bo 5. 5 Boo ae ee 51.00 39.90 64.00 56.76 
RUM xs 2 books trades 67.00 53.33 68.00 56.60 
RU kc wines hs Wea ne emcees 59.00 42.26 58.00 52.52 
See eer ee sant re 54.00 40. 46 54.50 46.55 
Rr at haa ke ae ee cs 138.90 79.30 80.00 55.08 
Rees. ~ 131.70 88.05 104.84 87.17 

sn settlement price recorded. + Derived from weekly settlement 
values. 


produced an average of 5,973 tons of zine concentrates 
per week. The 1916 weekly production was 7,491 tons. 

A number of the new large mills erected during 1916 
were situated at a disadvantage in the use of coal-burning 
power equipment, making its use inexpedient. The low 
gas pressure of last winter gave slight hope for gas- 
burning power equipment, consequently electric power 
was given preference. The hydro-electric company, with 
a dam below the junction of Spring River and Shoal 
Creek, on the edge of Kansas, and one in Taney County, 
Missouri, on White River, added an auxiliary steam plant 
of three turbine units near the Kansas dam site. Mine 
owners felt safe in adopting electric-power equipment. 
But an excessively dry summer so lowered the water in 
all streams that the steam plant became so overburdened 
that all three units were alternately crippled, and at 
the end of November dependence was centered upon one 
patched-up steam turbine. Low pressure prevented the 
use of gas, while the high price and scarcity of coal made 
its adoption impractical. Thus the year ends with a 
forced restriction to approximately 8,000 tons production, 
when it could reach from 11,000 to 12,000 tons weekly 
if full power could be realized. There is but slight 
promise of a satisfactory adjustment of the power situa- 
tion for a fortnight or two ahead. Mills dependent upon 
TABLE 2. JOPLIN DISTRICT ORE SHIPMENTS, IN POUNDS, 1916 





Missouri Biende Calamine Lead Values 
Jasper County.. ... 497,725,990 4,247,020 75,322,350 $25,913,880 
Newton County..... “i 35,132,560 33,054,530 -, 1,859,240 2,527,290 
Lawrence County...... 6,105,820 9,207,090 273,860 528,080 
Christian County....... 158,860 759,040 122,470 28,750 
EN OOMES ei kgess. duane AEE swe Ve erate 91,260 
Greene County....... 1,024,400 Ce enmewa 28,870 
Howell County....... ; 973,760 16,300 

WH oie dens 539,123,230 53,757,360 77,577,920 $29,134,430 

Oklahoma 
Ottawa County. 91,543,090 322,970 28,798,670 4,780,960 

Kansas 
Cherokee County....... PROTRLUAD - neacsics 4,690,430 2,432,640 

Eee ere 3,733,690 35,220 91,390 

Total 19167..... 680,291,460 57,814,020 111,102,240 36,439,420 

Total 1915..... : 597,699,980 51,357,650 93,225,380 28,397,030 

Increase...... 82,591,480 6,456,370 17,896,860 8,042,390 

* Ores settled for through Joplin agencies. + December estimated for each 
county. 


electric power are permitted only one-third operating ca- 
pacity. An additional auxiliary steam plant is in course 
of construction, to be completed early in February. 

The past year was in a measure a reflex of 1915, 
with a retouch of the wide price range, though scarcely 
reaching the pyrotechnica! display of 1915. The year 
opened with zine blende at $112 per ton, advancing to 
$131.70 in mid-February, declining a month later to $112 
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and up to $127.35 in mid-April. Following came a 
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steadily decreasing price level until in September the 
base price dropped as low as $45 the first week, then up to 
$55@65 the rest of the month. With October, prices 
started upward, closing November at $107.75 on a base 
range of $105@95. The second week of December 
brought a $5 lower price. Sellers, ever confident of a 
higher market, look forward to a repetition of last 
winter’s high price level, especially on acount of the en- 
forced restriction of output. The price level of calamine 
was closely allied with that of blende, indicating like 
variations from a $90@80 base in January and April, 
declining to a low base of $35@25 with the advent of 
September, then turning upward. Lead prices opened 
the year at $77, advancing to $104 in April, down to 
$68 at the end of August, when an upward action began 
that carried the price back to $100 early in December. 
The year’s shipment of 369,052 tons of blende-calamine 
is an increase of 34,524 tons. The lead shipment of 55,- 
550 is an increase of 9,000 tons. The 1916 value is $36,- 
439,420, an increase of $8,042,300 as shown in Table 2. 
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Miami Zinc District, Oklahoma 


By H. J. CANTWELL* 


Zinc production in commercial quantities from Okla- 
homa is confined to the Miami district, in Ottawa County. 
This includes the camps of Picher, Cardin (now called 
Tar River), Century, Commerce, North-Miami, Quapaw 
and Lincolnville, all lying within a 5-mi. radius of Tar 
River. Here, however, has occurred during the past year 
the most rapid development and increased production of 
any zine district ever known. During 1916 the total 
production of zine concentrates aggregated 110,236,816 
lb. valued at $4,867,193, and 30,653,990 Ib. of lead con- 


centrates, valued at $1,237,114, a total yield of $6,104,307. 


Much of this was marketed at the maximum price of 
the vear, large sales having been made above $110 per 
ton for zinc concentrates and above $90 for lead con- 
centrates. From a camp with less than a dozen small, 
rude mills with a capacity of not more than 200 tons 
per hour, it grew until at the end of the year over 50 
mills, many of them with latest improvements, were in 
operation, with a total milling capacity of over 1,000 tons 
per hour; and 22 new mills are in process of construc- 
tion, which will make the total milling capacity of the 
district over 1,500 tons per hour. 

The Eagle-Picher Lead Co. erected the model mills of 
the district, which are electrically operated. Other notable 
erections are those of the Commerce Mining and Royalty 
Co. (Robinson, Coleman & Harvey), Bilharz Mining Co. 
(O. M. Bilharz and St. Louis associates), the Admiralty 
Mining Co. (Charles P. Perin, of New York, Philip N. 
Moore and associates), the Welch Co. (LL. C. Church 
and associates), Kid Markham, Sidney Davis and asso- 
ciates, the Mihoma, and the Nichols-Williams companies, 
controlled by Denman Blanchard, of Boston, and asso- 
ciates. Great improvements and consequently increased 
production were made at the Quapaw and Miami-Lennon 
mines, north of Commerce, owned by O. J. McConnell 
and New York associates. 

Prospecting for additional orebodies was continuous 
and remarkably successful, and over 120 drill rigs were 
working at the close of the year. Notable extensions of 
orebodies and developments in prospecting were made 
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by all the operators named and also by the owners of the 
Montreal property, by the Central Zinc and Lead Co., 
owned by A. P. Mackley and associates, and by H. J. 
Cantwell and associates on the Tar Creek property former- 
ly owned by O. J. McConnell. 

The grade of zine concentrates produced was high, 
much of it bringing a premium because above the 60% 
metallic zinc base and with low iron content. The lead 
concentrates were high in metallic content, much of it 
assaying 80% lead. The second run of ore, which is 
the one from which the increased production has come, 
is encountered generally from the 190- to 230-ft. levels. 
This greatly increased the percentage of the recovery from 
rock mined: Very high recoveries were made by the Blue 
Goose, Blue Bird, Montreal, Lucky Kid and the Welch 
mines, mill runs over monthly periods having been as 
high as 15% zine blende. The average recovery in lead 
and zine concentrates from rock mined, owing to the 
higher-grade rock of the lower runs and to discoveries 
of new and richer orebodies, increased over former years 
until it is now 5.86%, of which 4.58% is zine blende 
and 1.28% lead concentrates. The average in mines like 
the Blue Goose, Blue Bird, Beaver, Welch, Lucky Kid, 
Golden Rod and other mines on Tar River is very much 
higher than this, yet the operations on the upper run in 
the Lincolnville camp, where no exploration for lower 
runs has vet been made, reduced the average of the district. 

The “runs,” or orebodies, are large, several having 
known lengths of over 3,000 ft. and widths of from 50 
to 200 ft. with faces of 20 to 25 ft. No indication of ore 
occurs at the surface, the region being a level prairie, 
and the first discovery of ore was purely accidental—made 
while sinking an artesian well. 

The mineralized zone is now known to have a length 
of 10 mi. with a width of 7 mi., and further prospecting 
is rapidly extending it into the adjoining counties of 
Cherokee and Kansas. The ore occurrences are associated 
with blue flint or chert in limestone walls, no timbering 
being required for roofs. The ore runs occur in the 
immediate neighborhood of the fractures, which have no 
general course so far as yet determined, but from data 
collected appear to have a course of northeast and south- 
west for the major fractures, and northwest and south- 
east for the minor fractures. Most of the big discoveries, 
however, were made by tenderfeet who knew no theory 
of ore deposition and nothing of the strike of the faults. 

The new mills in process of erection are the Woodchuck 
and the Jay Bird (Commerce Mining and Royalty Co.), 
Nichols-Williams, Mihoma, Central Zine and Lead Co. 
(owned by Flat River,men), mills of Charles E. Schwarz 
and associates, Piokee company, Vallandingham and asso- 
ciates. the Welch Co., Defenders Mining Co., Eagle-Picher 
Co., Underwriters Co., Funkhauser & Taylor, Sidney 
Davis, Markham and associates, Jesse Short, and II. J. 
Cantwell and associates. 

It is safe to say that the production for 1917 will 
be more than double that of the last year because most 
of the mills now in operation were completed late in 
1916 and because of the great increase of mill capacity 
under way. This increase will occur, regardless of the 
price of zinc or lead concentrates, since the cost of mining 
and milling is no higher than in the Joplin-Webb City 
district, while the average recovery from rock mined is 
fully twice as high as in the sheet-ground deposits of the 


old camps. 
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The Aluminum Industry in 1916 


Aluminum has been no exception to this extraordinary 
condition, and whatever may be written regarding trade 
conditions in steel and copper applies practically as well 
to aluminum. There is, however, the important exception 
that the aluminum industry is inherently burdened with 
greater inertia than that of other metals. Not only is 
more time and investment required to increase the facili- 
ties for production, but the burden of idle plant becomes 
correspondingly greater on the producer when the demand 
falls to normal. 

The use of aluminum in the high explosive “Ammonal” 
has continued throughout 1916 and this, together with 
the other war uses mentioned below and many that have 
not been enumerated, have operated to take the principal 
portion of the British, French and Italian production, 
leaving the European demand greatly exceeding supply. 

It is of interest to note the variety of uses of aluminum 
which the exigencies of the war has developed. © Each 
giant Zeppelin contains approximately nine tons of high- 
grade aluminum in its framework. In Germany this use 

AVERAGE MONTHLY PRICE OF INGOT ALUMINUM 


(At New York, in Cents per Pound) 


Year 1913 1914 1915 1916 Year 1913 1914 1915 1916 
JOR <3: . 26.31 18.81 19.08 55.00 July....... 23.38 17.66 32.38 60.20 
Feb.... 26.04 18.81 19.22 58.00 Aug..... 22.70 19.88 34.50 60.00 
Mar.. . 27.05 18.50 19.00 60.25 Sept....... 21.69 19.94 47.75 61.88 
April... .. 27.03 18.16 18.88 59.50 Oct. 20.13 18.50 50.00 65.05 
DROS oss 26.44 17.95 22.03 59.00 Nov....... 19.35 18.00 57.75 65.12 
June.. . 24.68 17.75 30.00 61.50 Dee.... 18.88 18.96 57.13 63.00 

Year... 23.64 18.63 33.98 60.71 


of aluminum has made serious inroads on the producing 
capacity of that country. Machine guns require alum- 
inum for some of their parts, notably the radiators for 
guns of the air-cooled type. A good many thousands of 
tons of aluminum wire has found its way into the points 
of rifle bullets used by one of the European belligerents 
alone. 

The result of all this has been to ereate a large demand 
in this country for aluminum for export, the prevailing 
prices offered for the metal for the purpose having ranged 
from 55c. to 65e. per Ib. 

This condition of affairs would have set the price for 
the entire American aluminum market were it not for 
the policy of the principal producer of the metal in this 
country, which has been to reserve the domestic produc- 
tion for doniestic consumption and to sell it to domestic 
consumers at the minimum prices the market conditions 
permitted. In pursuance of this policy all the United 
States production for 1916 was = early in the year at 
prices ranging between 3lc. and 37. per Ib. 

All the domestic production leittin been disposed of 
in this way, thus taking care of the domestic demand at 
the prices mentioned, no domestic metal was left available 
for supplying small quantities required later in the year 
for spot deliveries, with the result that these small quanti- 
ties for immediate delivery could be obtained only from 
those willing to resell a portion of their purchases at 
prevailing spot prices, or from scrap-metal dealers. These 
transactions have taken place at the governing prices 
obtaining abroad for aluminum—that is, from 55c. to 65c. 
per Ib—and are the quotations upon which the reports 
appearing in the metal-trade journals have been based, 
notwithstanding the fact that the real business was done 
at much lower prices. 

During the year large additional producing capacity 
was brought into operation at the various points of pro- 
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duction within this country, notably in northern New 
York, in Tennessee and in North Carolina. A large 
aluminum-plant building at Badin, N. C., is nearing com- 
pletion and will begin producing early in 1917. The 
construction of a large power plant on the Little Tennessee 
tiver in eastern Tennessee was begun during the first half 
of 1916 and will be finished in the latter part of 1917. 

The fabricating capacity of the country was much in- 
creased during 1916, bringing into operation, at Edge- 
water, N. J., a large rolling mill and metal-working plant 
which contains the most modern and the finest equipment 
in the world for rolling aluminum. 


"38 


Who Sells the Copper? 


The Boston News Bureau recently published the follow- 
ing table showing who sells the copper, which is substan- 
tially correct on the basis of production of crude copper 

1916. We publish the table with credit to the original 
source, although we have made a few alterations in it. 


AMERICAN SMELTING AND REFINING CO. 





Utah Copper. he apa or ai ee 206,000,000 
Kennecott... .. : . ek ee ee ae senees 112,000,000 
Braden..... ea ‘Pieitwene sae 43,000,000 
Nevada Consolidated. . pace : 92,000,000 
Ray Consolidated......... ; srt anna a Ware 78,000,000 
Chino ities ame nearer ae aera 76,000,000 
Cerro de Paseo...... “4 ; a Cae 72,000,000 
Chile Copper Co....... wa ; 43,000,000 
Magma... . oi ; ; wring ae eee 9,000,000 
Custom Ore... ..... 153,000,000 
Miscellaneous (imports, ete.) . Liar eae ere RE CSRS 162,000,000 

Total ele as ara Wale stip ot ate tae aie oil te calcd wane 1,046,000,000 

UNITED METALS SELLING CO. 

Anaconda (includes North Butte)......... ; ; (pean 340,000,000 
AMIE a ae wal iy 59S a ono 6G Pia PO RR ES Le a 122,000,000 
Greene-Cananea.......... ; 5a: Sires Nats 62,000,000 
Arizona eae Were ss: ee br eae S48 48,000,000 
Tennessee. ne ‘ ; ya pucaia ebb ererks 18,000, 000 
Miscellaneous...... ee Pes: 5 Rb Ale ee Pate wee 7,000,000 

ks ou vwcws ae ; Dot ae sue sad eee 597,000,000 


PHELPS, DODGE & CO. 





Copper ~~ en. ) 
Detroit.. iy | See et domed read pyc dene eee ee 185,000,000 
Moctezuma. 
Burro Mountain. . 4 
EG Ep IN gos soo Sn obey bees ees ese eeatadate 62,000,000 
Ose re tue Seas aa eee ee ae ee eee 247,000,000 
CALUMET & HECLA 
Calumet. & Heela.... 
Ceeann e Nea Bcc ceca sek oc eG ek cee cx eteles wats eewens 160,000,000 
Ahmeek, White Pine 
Isle Royale, ete... .. 
L. VOGELSTEIN & CO. 
Wi ON ons 555005. 4 acess cee wes Ugh arg tat nara are 60,000,000 
Cons. Arizona.. waa uoke dite mand 10,000,000 
Miscellaneous (custom ore and imports) Bars 5 a keke 90,000, 000 
RUNS. dagen as = echt 5 Ae tty Srey are maren 160,000,000 
AMERICAN METAL CO 
Ce iui onde : Seen ead dental eee 45,000,000 
Old Dominion......... Soe gee aa A, age ae ; nxt baeweneanl 41,000,000 
East Butte. = , : ig wednatetee 18,000, 0% 
Oe eee re Sites 10,000,000 
Miscellaneous (smelter products : and DON ice es ore Hastal suk 55,000,000 
Ne ha wan ue alain econ ee ee nee eee ahs cedar ee aan 169, 000, 000 
ADOLPH LEWISOHN & SONS 
Miami. . ; as ka ae aha ote aie aaed welataie 54,000,000 
Shattuck-Arizona....... Lata piseiganarete Wraraiites i ee 18,000,000 
WON ck ba Seeanee ne ; — oxCe ac eae 72,000,000 
BEER, SONDHEIMER & CO. 
Various small mines, imports, ete...... Sac rece Raa aus 30,000,000 
DIRECT 
eS ee ee ee Aste ap eee owas wiestes 30,000,000 
Copper Range......... Nethan ees @ Seger E na 55,000, 000 
Quincy...... Paes a7 , Satins 20,000,000 
Mohawk and Wolverine..... ; : Ba ; rie 19,000,000 
Total.. 124, 000, 000 


In addition to the above, the small outputs of the 
Mountain Copper Co. are sold by Jardine, Matheson & 
Co., and of the Utah Metals Co., by E. P. Earle. 
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Iron and Steel 


The year 1916 was the most remarkable in the history 
of the steel trade in this country, all previous records hav- 
ing been broken, both as to production, home consump- 
tion and foreign business. These conditions, of. course, 
were due to the war in Europe, directly for the demand 
for munitions of war, and indirectly for the prosperity in 
this country built upon this huge foreign demand. 

The year closed with no end of this tremendous busi- 
ness in sight, many steel plants being contracted to ca- 
pacity well up to the last quarter of 1917. 

The year 1916 opened with the demand for iron and 
steel steady and active, with domestic demand the most 
insistent. Deliveries were very much delayed by railroad 
congestion, and exports were held up by the railroad and 
vessel situation. Bessemer pig iron was quoted at $21.60 
per ton in January, and the average for February was 
$21.16 per ton, the lowest for the year. It remained be- 
low $22 until August, when a moderate advance set in 
which developed into a very sharp advance toward the end 
of the vear, the final quotation being $34,213. The de- 
mand for pig iron the last quarter of the year developed 
into a runaway market, of which and the shortage of pig 
iron the Zron Age says: 

“Never has there been such a situation as now exists, 
and it is such as to discourage any prophecy for the 
future. If the war continues for another year, the prices 
may reach a point that will make the present ones seem 
low.” 

The war demands and those of the unprecedented do- 
mestic prosperity carried the prices of steel products to 





TABLE |. IRON-ORE PRODUCTION AND CONSUMPTION 
(In Long Tons) 
1914 1915 1916 
Lake Superior shipments. . 33,721,897 47,143,804 66,500,000 
Southern ore mined...... 6,175,000 7,825,000 9,805,000 
Eastern and other local ores. 3,015,000 3,875,000 4,790,000 
Total production... 42,911,897 58,843,804 81,095,000 
Imports.... 1,455,000 1,214,098 1,350,523 
INN SIP UINIIE So 5 6. sive dis nyeiesicnels? 9 taeeehieme Sek Ghia 1,700,000 
Total supplies 44,366,897 60,057,902 84,145,523 
BNE. 5 sot 660,000 635,500 1,296,808 
Approximate consumption..... 43,706,897 59,422,402 82,848,715 


unheard-of levels, and buyers who were holding aloof 
one day because of high prices were feverishly buying the 
next day at advanced prices, and throughout the year 
large premiums were paid for delivery. It was a most 
abnormal year in the steel trade, but prices and profits 
were large and there were no serious labor difficulties or 
other drawbacks. 

At the beginning of the year the market was quiet with 
prices at $32(¢ $33 per ton for Bessemer billets. At the 
end of the year, these prices had advanced to $6062 
per ton. 


LAKE Superior Iron ORE 


The Lake shipments for 1916 amounted to 64,734,198 
tons, an increase of 18,415,394 tons over the total for 
1915, and an increase of 15,663,720 tons over the pre- 
vious record year, 1913, when 49,070,478 tons were 
shipped. The all-rail shipments are expected to amount 


to about 1,700,000 tons, making the total shipment from 
the Lake Superior iron district about 66,500,000 tons. 
Table 2 shows the official dock figures for the Lake 
Superior ore movement by ports for the seasons 1914, 





1915 and 1916, with the rail shipments estimated. The 
usual all-rail movement has been augmented during 1916 
by the ore shipped to the two Duluth furnaces of the 
Minnesota Steel Co., which went into blast a year ago, 
probably amounting to about 500,000 tons. ‘The ore 
shipments -for December, 1916, amounted to 1,085,900 
tons, compared with 57,236 tons in December, 1915, and 
with 519,525 tons in December, 1909, which had _ pre- 
viously been the record December shipment. 

The shipments from Minnesota alone were nearly equal 
to the entire ore movement in 1915. Shipments from the 
Marquette Range made only a limited response to the 


TABLE 2. LAKE IRON-ORE SHIPMENTS 


1914 1915 1916 
Escanaba....... ea sil Sl De Ral a ed 3,664,454 5,649,289 7,457,444 
ee re ee 1,755,726 3,099,589 3,858,092 
Ashland oe 3,363,419 5,146,772 8,057,814 
Iwo Harbors. 5,610,262 8,642,942 10,735,853 
Superior....... 3 11,309,748 8,342,793 21,837,949 
BOER is cace.c eee or 6,318,291 15,437,419 12,787,046 
Total TNE ese scan 858 32,021,900 46,318,804 64,734,198 
Total all rail (est.)..... 707,826 953,947 1,765,802 
‘Total shipments. -... 32,729,726 47,272,751 66,500,000 

TABLE 3. PIG-IRON PRODUCTION BY HALF-YEARS 

1913 1914 1915 1916 
First half...... 16,488,602 12,536,094 12,233,791 19,381,954 
Second half..... 14,477,699 10,720,000 17,737,400 20,102,046 


Yeor...... 30,966,301 23,256,301 29,971,191 39,484,000 
TABLE 4. PIG-IRON PRODUCTION FOR 15 YEARS 
1902... 17,821,307 1907. 25,781,381 1912 _. 29,726,937 
1903 18,009'252 1908... ||) «15°936'918 1913 » 30°966. 152 
1904... |... +16,497'003 1909 "" "1 25'795:471 1914........ 23;332)244 
1905......... 22:992'380 1910......../: 27'303'567 1915 “* 29°916.213 
1906......... 25,307°391 1911 , 23,649,547 1916 " 39; 484,000 


tremendous demand of the year and were only slightly 
exceeded by the Menominee. The Gogebic increased 
largely over 1915, while the Mesabi and Cuyuna Ranges 
contributed more than two-thirds of the entire movement. 
Ore on lower lake docks Dee. 1, 1916, was 9,958,306 
tons compared with 8,812,499 tons on dock Dec. 1, 1915. 


Pia Tron 


The production of pig iron by half years for four 
years past is given in Table 3, the figures for the last half 
cf 1916 being estimated on the basis of the monthly 
statements of the furnaces. The official figures when 
published may show a small deviation but will not be ma- 
terially different from the totals shown. The total shows 








TABLE 5. PIG-IRON PRODUCTION BY GRADES 
————— 19 1 5--——_— — ————- 1916 ———_ 

Grades Tons / Tons gq 
Basic. wwe 03,093,214 43.77 17,767,800 45.0 
Bessemer..... ; 10,522,206 35.17 13,819,400 35.0 
Pounary.... 0... 4,864,248 16. 26 6,198,988 | 
Malleable......... 829,921 eae 947,616 2.4 
Forge.... 316,214 1.06 315,872 0.8 
Spiegeleisen....... 97,885 0. 33 157,936 0.4 
Ferromanganese...... ay 129,072 0. 43 197,420 0.5 
All other........ ss 62,253 0.21 78,968 0.2 

Wiahns {RAK eee ees 29,916,213 100.00 39,484,000 100.0 

TABLE 6. CONSUMPTION OF PIG-IRON 
1914 1915 1916 

Production. 22,976,856 29,971,198 39,484,000 
I cari tice se ss accin Cae 138,903 81,190 135,150 
WORD NNG Bs OOTOUE S65 oi ék vente S eo wwwes ; 850,000 450,000 

Total supply...... 23,115,759 30,902,381 40,069, 150 
Exports... Bre Re ee re 114,423 209,240 485,11 
Increase in stocks......... 750,000 ETD octal ms 

"Total deductions... ....++0sces 864,423 209, 240 485,112 

Approximate consumption....... 22,251,336 30,693,141 39, 584,038 


an increase of 9,229,000 tons over 1915 and an increase of 
8,234,000 tons over the previous record year of 1915. As 
will be seen, the make for both the first and the second 
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half of the year was practically the same, due to the fact 
that producing capacity was worked to the maximum 
throughout the year. 

Table 4 shows the pig-iron production for 12 years past 
in long tons and illustrates the increase in iron-making 
capacity during that period, as well as in demand. 


STEEL 


In, view of the large quantity of basic openhearth 
makes this year the steel production, of which no definite 
figures are available at this early date, will be within a 
few hundred thousand tons of pig-iron production. A 
special feature of steel is the increased use of the duplex 
process, especially at Gary, Allequippa and Ensley. 

The year closed with the greatest tonnage output of 
steel in the history of the country. There also is out- 
standing a greater unfilled tonnage than for any preced- 
ing year. Despite the continued peace talk orders for 
crude and finished steel would be as large as at any time 
during the year if furnaces and mills could accept addi- 
tional business. 


Imports AND Exports 


The imports of tonnage iron and steel for ten months 
of 1916 ended Oct. 31 were 233,191 gross tons, as against 
209,855 tons in 1915. The exports of iron and steel for 
ten months of 1916 ended Oct. 31 aggregated 4,968,285 
gross tons, compared with 2,818,999 tons for the same 
period of 1915. The export movement for the last two 
months of the year was considerably obstructed by rail- 
road embargoes and the difficulty in obtaining cargo space, 
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and returns thus far received furnish no basis for esti- 
mated shipments for these two months. 


TrRoN AND STEEL IN CANADA 


The Dominion Department of Mines gives figures of 
production of pig iron and of steel ingots and castings 
during the first 11 months of the year which together with 
estimates for December show a probable production of 
pig iron in Canada during 1916 of 1,171,727 short tons 
(1,046,185 gross tons) and a probable production of steel 
ingots and direct steel castings of 1,454,124 short tons 
(1,298,325 gross tons), of which 1,423,485 short tons 
were steel ingots and 30,639 short tons were castings. 

The production of pig iron in 1915 was 913,775 short 
tons and of steel ingots and castings 1,020,896 short 
tons, showing an increase in the production of pig iron 
in 1916 of about 28% and an increase in production of 
steel ingots and castings of over 42%. 

The 1916 production was greater than that of any pre- 
vious year; the second largest production of pig iron hav- 
ing been 1,128,967 short tons and of steel ingots and 
castings 1,168,993 short tons both in 1913. 

Of the total production of steel ingots and castings 
in 1916, about 43,790 short tons was made in electric fur- 
naces against only 61 short tons so made in 1915. 

ForEIGN COUNTRIES 

Inasmuch as none of the belligerent countries furnish 
statements as to their iron and steel production, it is im- 
possible to give figures for either Great Britain, Belgium, 
France or Germany. 


& 


Pittsburgh Iron and Steel Markets 


By B. E 


The year 1916 in the iron and steel trade was one of un- 
paralleled activity in the market, of unprecedentedly rapid 
price advances and of record output. The remarkable 
character of the year’s market is most clearly shown by 
the prices attained. During 1915 finished-steel prices had 
passed the maximum reached in 1912 and 1909 and were 
equal to the prices reached in 1907. In 1916 there were 
successively passed the maximum levels reached in 1902 
and in 1899, ‘and thus steel prices reached a new high 
level in the history of the industry, for it was during the 
depression of 1893-8 that steel supplanted wrought iron 
as the dominant finished product. Comparing the mer- 
chant steel bars of the present with the merchant iron 
hars of the past, equally high prices were found only 
from September, 1879, to April, 1880, and from the 
latter part of the Civil War until March, 1874. 

As to pig iron the comparison is somewhat different, 
pig iron having advanced much less rapidly than steel in 
1915. At the beginning of 1916 pig iron was slightly 
higher than it was at the top point in the 1912 move- 
ment and equal to the top reached in the 1909 movement, 
but it was much cheaper than in 1907. By the close of 
1916 it had passed successively the high levels of 1907 
and 1899 and was at the highest price since April, 1880. 

In the early years of pig-iron manufacture in the 
United States, prices were necessarily very high as com- 
pared with recent standards, because the process of manu- 
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facture was crude and expensive; but there is record of 
some relatively low prices long ago, for in 1803 the 
average price of charcoal pig iron delivered Philadelphia, 
no doubt involving a considerable freight charge, as there 
were no railroads, was $29.25. At the close of 1916 the 
average price of coke pig iron at furnace in the various 
important producing districts was approximately $30. 

During the first eight months of 1916 the pig-iron 
markets were practically stationary, following the moder- 
ately sharp advance that occurred during the second half 
of the preceding year. In September, October and 
November prices rose very sharply, by an average of more 
than $12 a ton, there being very little movement in 
December. 

The course of steel prices was different. There was a 
rapid advance during the first three months of 1916, 
following the rising movement of the preceding year, and 
then from April to July inclusive the advances were rela- 
tively small. In August there began what had all the 
appearance of a fresh movement, carrying prices sharply 
upward at as rapid a pace as was shown in the first 
three months of the year. 

The demand of steel was heavy and insistent, and buyers 
rather than sellers caused the advances. The higher prices 
quoted by sellers early in the year were made in the 
expectation that buying for far-forward delivery would 
be checked, the mills being willing to have their order 
hooks cleared so that eventually they could participate 
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in the higher prices secured for early deliveries by the 
small mil’s that were not filled up, but the volume of 
business constantly grew. The Steel Corporation’s un- 
filled obligations rose from 8,000,000 to 11,000,000 tons 
during the year; in September, 1914, they had had less 
than 3,000,000 tons. 

The production of pig iron in 1916 was approximately 
39,500,000 gross tons, against 29,916,213 tons in 1915 
and 30,966,152 tons in 1913, the record vear. The pro- 
duction of steel ingots and castings in 1916 was fully 
42,000,000 tons, against 32,151,036 tons in 1915, the 
record year. The production of finished rolled steel 
was fully 30,000,000 tons and of rolled iron about 1,500,- 
000 tons, or about 32,000,000 tons of rolled iron and 
steel. 

Exports of such iron and steel commodities as are 
reported by weight totaled in 1916 about 6,200,000 gross 
tons, but excluding scrap, pig iron, iron castings, etc., 
the exports of steel were about 5,200,000 tons. A large 
part of the sheil steel manufactured was exported direct, 
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labor was scant, practically no production was lost in 
consequence. There were three general wage advances 
in the iron and steel industry, approximately 10% each 
time, effective Feb. 1, May 1 and Dee. 15 respectively. In 
many cases premium wages, above the general scale, were 
paid. 

While the scarcity of-labor did not interfere materially 
with production, the shortage of labor, materials and 
equipment seriously retarded the completion of new pro- 
ductive units, the greatest delays occurring, perhaps, in 
the case of the byproduct coke plants, of which a large 
number were under construction. 

Four new blast furnaces were completed in 1916, with 
about 600,000 tons annual capacity. Additions to steel: 
making capacity totaled more than 3,000,000 tons, meas- 
ured by ingots. At the beginning of the year there did 
not appear to be any surplus of pig iron, though there 
had been a full supply, as evidenced by the relative slow- 
ness with which the pig-iron market advanced in 1915 
compared with steel. Presumably it was the increased 


AVERAGE PRICES AT PITTSBURGH, 1916 


—_——————Pig Iron—-_—-—— ——— — -—————Stee]-—________—_ ~- 

Black Pipe, Wire 

No. 2 Ferro- Bessemer Sheets Basing Nails, 

Bessemer Basic Foundry manganese Billets Beams Plates Bars No. 28 Discount Base 

January....... $21.60 $18.78 $19.45 $118.00 $32.50 1. 87c. 1. 90c. 1. 87c. 2. 60c. 76} % 2. 13e. 
February... 21.16 18.93 19 45 141.60 34.00 2.06 2.16 2.06 2.60 754 2.26 
ee 21.81 19.20 19.45 177.60 41.00 2.36 2.29 2.36 auae 733 2.40 
OI inne: = ais hich ; 21.65 18.95 19.45 177.60 45.00 2.50 2.75 2.50 2.89 714 2.40 
May. ; ; 21.78 19.11 19.39 177.60 43.00 2.50 2.83 2.50 2.90 70 2.50 
MM sh ctcn cs 21.95 18.95 19.34 177.60 42.00 2.50 2.90 2.50 2.90 70 2.50 
DO scien os-< ‘ ; 21.95 18.95 19.20 177.60 42.50 2.50 2.90 2.50 2.90 70 2.50 
August... 21.95 18.95 19.22 177.60 46.00 2.54 2.94 2.56 2.90 70 2.58 
September. . 22.88 19.58 19. 53 167.60 47.00 2.60 3.00 2. 60 2.91 691 2.60 
October........ 24.60 at. 25 21.51 167.60 48.00 2.63 3.07 2.62 3.23 69 2.64 
November. 30.07 28.17 26.55 167.60 52.75 2.86 Ee 2.76 3.72 684 2.84 
December. . : 35.95 30.95 30.95 166.60 55.00 3.00 3.50 2.90 4.50 66 3.00 

Year nae . 23.95 $20.98 $14.64 $166.17 $44.06 2. 50c. 2.82c. 2. 48 2. 52¢. 703% 2.53. 
Wear 1905... «65. «02: 15.81 14.80 14.77 93.59 22.45 1.30 1.20 v.31 1.92 79} 1.66 

Prices of pig iron, ferromanganese and billets are per ton. 2,240 lb.; of steel products, per Ib.; of nails, per 100 Ib., base; of pipe, in discount on base sizes, } to 3- 


in., from a list per foot equivalent to 10c. per lb. 

in the form of rolled rounds and forging billets. The 
amount of shell steel converted in the United States 
into loaded or unloaded shells, and the amount of rolled 
steel consumed in the manufacture of exported products, 
including railway rolling stock, machinery, automobiles, 
etc., may be estimated at about 2,800,000 tons, which 
would make the total of rolled iron and steel involved in 
exports, direct and indirect, about 8,000,000 tons, or 25% 
of the production. In 1912 and 1913, the best years prior 
to the war for both production and exports, the rolled 
iron and steel production was about 24,750,000 tons a 
year, while the exports, direct and indirect, amounted 
to approximately 2,750,000 tons, or about 11%. De- 
ducting the exports, there was left for strictly domestic 
consumption about 22,000,000 tons in either 1912 or 
1913 and about 24,000,000 tons in 1916. 

Thus, while the “war demand” for steel was very im- 
portant, it was not the dominant factor. The strictly 
domestic consuming trades were very active, the activity 
being the result of general trade prosperity caused large- 
ly if not chiefly by the war through indirect means, 
the large trade balance and the war demand for com- 
modities other than iron and steel. The production of 
rails and structural shapes for domestic consumption was 
much smaller than in 1912 or 1913. It is doubtful whether 
the exports of iron and steel to neutral countries were 
as large as in the two years before the war. They would 
have been much larger if prices had not been so high 
and if ocean transportation could have been secured. 

Production of iron and steel throughout the year was 
at the maximum possible with the productive capacity 
and the raw materials available. While the supply of 


requirements in pig iron, due to the large increase in 
steel-making capacity when pig-iron capacity increased 
but a trifle that was largely responsible for the rapid 
advance in price in the closing months of the year. 


Molybdenum 


Molybdenum, of course, has been used to some extent 
in this country for many years, but on account of the 
Allies adopting ferromolybdenum on a much _ larger 
scale than it had ever been used before, this country 
was called upon in 1916 to supply ferromolybdenum and 
the demand became very persistent. Contracts were closed 
for considerable quantities of ferromolybdenum fer 
prompt and forward delivery, and in many instances the 
foreign buyers contracted also for the ore (molybdenite ), 
so that demand for the ore came both from the home 
and foreign market, and prices mounted rapidly. 

France probably secured the best bargain by making 
a contract for about 40 tons of molybdenite at $1 per 
lb. MoS, contained, but this price could not be duplicated 
and the prices advanced very considerably until at the 
end of the year $1.80 per Ib. of MoS, was reached. The 
price for ferromolybdenum advanced from $3 per Ib. of 
molybdenum contained to $4 per lb. As the inquiries 
from Europe are continuing to come in, certain parties 
here are trying to corner the market, and their efforts 
seem to have in part succeeded. It is still too early to 


see what will be the ultimate prospects in this market, 
but just now it apears that it will be difficult to obtain 
all the molybdenite that is required to fill the contracts 
for ferromolybdenum that have been entered into. 
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Chronology of Mining for 1916 


JANUARY 


Jan. 1.—Calumet & Hecla and subsidiary companies began 
payment to all employees of premium of 10% on their monthly 
earnings.—Anaconda company increased wages. 


Jan. 10—Party of 18 Americans en route to the mines at: 


Cusihuiriachic, Chihuahua, Mexico, massacred by Villista fol- 
lowers near Santa Ysabel.—Strike of miners at Broken Hill, 
N. S. W. 

Jan, 17—Striking miners of Clifton-Morenci, Arizona, voted 
to return to work.—Cyclonic storm wrecked about 500 oil 
derricks and two 10,000-bbl. tanks in the Midway and Mc- 
Kittrick oil fields, California. 


Jan. 18—Stockholders of International Nickel Co. voted to 
reduce par value of common-stock shares from $100 to $25. 

Jan. 19—Mines of Tennessee Copper Co. closed on account 
of strike. 

Jan. 20—New mill of Yuba Leasing and Development Co., 
Pioche, Nev., destroyed by fire. 

Jan. 22—Decision rendered by Judge Bourquin in Elm 
Orlu-Butte & Superior case. 

Jan. 24—Fire partly destroyed mill of Atolia Mining Co., 
Atolia, Calif. 

Jan. 27—Terrific wind storm at Coalinga, Calif., destroyed 
over 400 derricks and rigs, doing total damage of about 
$1,500,000. 

Jan. 31—Pan-American Petroleum and Transpore Co. in- 
corporated with capitalization of $150,000,000. 

FEBRUARY 

Feb. 1—Wage increases granted by United States Steel 
Corporation and the mines of the Park City, Tintic and Bing- 
ham districts of Utah, and also on the Mesabi Range, be- 
came effective.-—Kennecott Copper Cornoration declared initial 
dividend.—Construction of Yuba No. 15 dredge begun. 

Feb. 5—Midvale Steel and Ordnance Co. acquired control of 
Cambria Steel Co. at $81 a share. 

Feb. 7—Old Eureka mine at Sutter Creek, Calif., sold by 
Hetty Green. 

Feb. 9—Cerro de Pasco Copper Corporation declared initial 
dividend.—Anaconda purchased property of Butte-Alex Scott 
Copper Co. 





Feb. 14—Fire at Pennsylvania mine of Anaconda company 
resulted in death of 21 men. 


Feb. 16—Dredge No. 5 of Marysville Dredging Co. launched 
at Marigold, Calif.—Strike of brass workers in Naugatuck 
Valley, Conn. 

Feb. 18—Announcement of purchase of Pennsylvania Steel 
Co. by Bethlehem Steel Corporation. 

Feb. 21—Supreme Court of the United States upheld tax on 
income of mining companies, not allowing for exhaustion of 
ore reserves. 

Feb. 26—Strike at American Brass Co., Ansonia, Conn., 
settled, after duration of 10 days.—Strike of lead and zinc 
smelters at Leadville and Pueblo, Colo. 





Feb. 28—Colorado lead and zine smelters returned to work. 
—New York, New Haven & Hartford R.R. established freight 
embargo. 

Feb. 29—British government issued Order in Council pro- 
hibiting speculation in metals. 


MARCH 

Mar. 1—Cerro de Pasco Copper Corporation and Barnes- 
King Development Co. paid initial dividends.—London Metal 
Exchange closed.—French government informed manufactur- 
ing concerns that it would buy all necessary copper and zinc 
and parcel them out. 

Mar. 6—Reorganized Booth paid initial dividend.—Business 
resumed on London Metal Exchange with severe restrictions. 

Mar. 7—Tin smelting begun by American Smelting and Re- 
fining Co. at Perth Amboy, N. J.—Northport Smelting and 
Refining Co.’s plant began operation. 

Mar. 9—Guggenhein Exploration Co. stockholders ratified 
plan of dissolution.—Villa followers. invaded town of Co- 
lumbus, N. M.; 16 Americans killed. 

Mar. 10—New York, New Haven & Hartford R.R. raised 
embargo. 

Mar. 12—Trimountain mill partly destroyed by fire. 


Mar. 14—New York, New Haven & Hartford R.R. restored 
embargo. 


Mar. 21—Carbolite Chemical Co. T. N. T. plant, owned by 
Tennessee Copper Co. destroyed by fire.—American Smelting 


and Refining Co. declared statement of policy respecting lead 
market. 


Mar. 22—Fire in Gilbert shaft of Mysore Gold Mining Co., 
of India. : 
Mar. 2: 





Inspiration declared initial dividend. 

Mar. 25—Canada placed embargo on asbestos. 

Mar. 26—Yuba No. 15 dredge launched at Marysville, Calif. 

Mar. 28—A three-day strike at American Zinc and Chem- 
ical Co. Langeloth, Penn., plant settled. 

Mar. 298—Allied governments bought 43,000 long tons of 
copper. 

Mar. 30—Kenefick Zinc paid initial dividend.—New York, 
New Haven & Hartford R.R. raised its embargo on copper and 
spelter. 

Mar. 31—Kennecott Copper Corporation paid initial divi- 
dend.—Bunker Hill & Sullivan announced its decision to build 
a smeltery at Kellogg, Idaho. 

APRIL 

Apr. 1—No. 7 dredge of Natomas Co. sank.—Wages in- 
creased on Mother Lode, California. 

Apr. 7—Allied governments bought 40,000 long tons of 
copper. 

Apr. 10—Allied government bought 50,000 long tons of 
copper. 

Apr. 12—Wage increase voted by Leadville operators, de- 
pendent on the price of spelter. 

Apr. 14—Navigation opened at head of Great Lakes. 

Apr. 15—First unit of new Burro Mountain mill started. 

Apr. 17—Books of Guggenheim Exploration Co. closed, thus 
terminating its existence. 

Apr. 18—American Zinc, Lead and Smelting Co. declared 
50% stock dividend.—Announcement of wage increase by 
United States Steel Corporation.—Sasco smeltery in Arizona 
blown in by American Smelting and Refining Co. 

Apr. 21—Foreign concessions and franchises in Sonora, 
Mexico, declared annulled by decree of the governor. 

Apr. 25—Construction of new electrolytic zinc plant of 
Daly-Judge Mining and Smelting Co. begun. 

Apr. 27—Tamarack stockholders voted to sell their prop- 
erty to Calumet & Hecla. 

Apr. 28—Copper quoted at 29c., culmination of first boom: 

MAY 

May 1—United Zinc Smelting Corporation began business. 
—Tamarack & Custer paid initial dividend—New Mexican 
mining law promulgated in a decree issued by Carranza.— 
Inspiration paid initial dividend. 

May 2—Work resumed at Ophir mine, Butte district. 

May 3—Silver price crossed 75c. for first time since 1893. 

May 4—Wage increase announced by leading mining com- 
panies in southeast Missouri district. 

May 6—Marigold No. 5 dredge, Yuba County, California, 
started digging.—Increase in wages announced by most Co- 
balt companies. 


May S—Strike of shovelers in Flat River district.—Algo- 
mah paid initial dividend. 





May 9—Ore-carrying steamer “S. R. Kirby” broke in two 
and sank in Lake Superior; overloading given as cause. 

May 15—Merger of Hollinger, Acme, Miller and other prop- 
erties at Porcupine into Hollinger Consolidated Gold Mines, 
Ltd., ratified by shareholders. 


May 17—Furnace A of Colorado Fuel and Iron Co. blown 


May 18—Copper price began to decline. 


May 23—Fire in Yellow Jacket shaft, on the Comstock; 
four men killed. 

May 298—Yukon-Alaska Trust declared initial dividend. 

JUNE 

June 1—Eagle White Lead Co. and Picher Lead Co. con- 
solidated as Eagle-Picher Lead Co. 

June 5—American Zinc, Lead and Smelting Co. purchased 
‘Granby Mining and Smelting Co. 

June 9—Smelter-fume suits against the Penn Mining Co. 
in U. S. District Court at San Francisco, decided in favor 
of defendant. 

June 18—National Guard of entire United States called 
out on account of Mexican situation, resulting from pursuit 
of Villa bandits who killed 16 Americans in Columbus, N. M. 
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June 19—Cloudburst in Joplin district flooded a number 
of mines and curtailed production. 

June 20—Many American mine employees left Mexico; 
Greene-Cananea works closed. 


June 23—Cresson mine in Cripple Creek district sold. 


June 30—Yukon-Alaska Trust paid initial dividend.—In- 
terstate Commerce Commission ordered an investigation of 
the Alaskan railroad and steamship situation. 


JULY 


July 1—Time limit for purchase of Tamarack by Calumet 
& Hecla expired; deal blocked by Hyams’ litigation. 

July 3—Supreme Court of Nevada affirmed decision of 
lower court in the apex suit in favor of West End company, 
of Tonopah; suit was brought by the Jim Butler.—Yuba No. 
15 dredge at Hammonton, Calif., started digging. 

July 6—Earthquake in Sicily did much damage to sul- 
phur mines near Caltanissetta; about 100 miners said to have 
been buried. 

July 7—Bethlehem Steel Corporation officially announced 
absorption of Pennsylvania Steel and Maryland Steel com- 
panies. 

July 10—Revenue bill, containing clause taxing copper pro- 
duction, passed by the House of Representatives, but copper 
tax was eliminated from bill in Senate. 

July 13—American Zinc, Lead and Smelting Co. declared 
initial dividend on its preferred stock. 

July 14—Mass Consolidated Copper 
dividend of: $1. 

July 15—Calumet & Hecla Mining Co. celebrated its semi- 
centennial.—Culmination of strike on Mesabi Range. 

July 18—Fluorspar mines in Illinois closed on account of 
strike initiated by Western Federation of Miners. 

July 19—Announcement that Hayden, Stone & Co. had 
acquired a predominant interest in the American Zinc, Lead 
and Smelting Co. 

July 20—Engels Copper Co., of California, paid initial div- 
idend.—Copper at 22%c. 

July 25—United States Steel Corporation reported earn- 
ings for second quarter of 1916 to be greater than any other 
similar period.—Fire at Mammoth copper mine, California, 
destroyed boarding house, warehouse and aérial tramway 
terminal. 

July 26—First National Copper Co. declared 
dend of 25c. 


Co. declared initial 


initial divi- 


‘ AUGUST 

Aug. 1—United Verde Extension paid 

Aug. 3—Strike of asbestos miners 
Quebec. 

Aug. 10—South Hecla Mining Co. paid initial dividend.— 
Russia bought 5,000 long tons of copper. 

Aug. 12—Walker Mining Co.’s property in Plumas Coun- 
ty, California, passed to International Smelting Co. 

Aug. 14—Rosiclare, Ill., fluorspar mines resumed after idle- 
ness of one month, due to strike. 

Aug. 15—Utah Metal and Tunnel Co. paid initial dividend 
of 50c. 

Aug. 16—First coal train from Matanuska Goalfield, Alaska, 
over Government railway, left Goose Creek for port of An- 
chorage. 

Aug. 17—Current turned on at new electrolytic copper re- 
finery of the Consolidated Mining and Smelting Co. of Can- 
ada at Trail, B. C., Canada. 

Aug. 20—First electrolytic copper refined in Canada pro- 
duced at Trail. 

Aug. 24—Centennial Mining Co. 

Aug. 30—Ohio Copper Mining Co. 
H. Sykes, of Sullivan & Cromwell, 
the bondholders. 


initial dividend. 
in Thetford Mines, 


declared initial dividend. 
sold for $750,000 to E. 
New York, representing 


SEPTEMBER 


Sept. 5—Interstate Commerce Commission ordered changes 
in rates and practices in shipping iron ore from lower Lake 
Erie ports to western Pennsylvania, Ohio and West Vir- 


ginia.—New flotation plant of Buffalo Mines Co. put into 
operation. 
Sept. 6—United States Steel common stock reached and 


passed par for first time in its existence. 

Sept. 8—International Nickel Co. announced Port Colborne, 
Ont., as site for its new refinery.—Russia bought 5,000 long 
tons of copper. 

Sept. 11—First section of Anaconda’s new electrolytic zinc 
plant at Great Falls placed in operation. 

Sept. 14—Carranza issued decree that all properties fail- 
ing to resume operations by Nov. 14 would be declared for- 
feit—-Claims of H. E. Lee against California Trona Co.’s 
Searles Lake locations dismissed by the court. 


Sept. 15—Calumet & Hecla distributed to stockholders its 
holdings of Tamarack, amounting to about 20,000 shares.— 
Superior Copper Co. declared initial dividend. 
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Sept. 19—Eight Mother Lode mines in Amador County, Cal- 
ifornia, closed on account of strike. 

Sept. 21—First ferromolybdenum produced in Canada at 
plant of International Molybdenum Co. at Orillia, Ont. 

Sept. 23—Sale of 448,000,000 lb. copper by American pro- 
ducers to British Ministry of Munitions. 

Sept. 24—Fire started in Clay mine of Arizona Copper Co. 
—Cerro Verde copper property near Tiabaya in southern Peru 
purchased by William Braden, presumably for Andes Explora- 
tion Co. 

Sept. 25—Arizona Commercial declared initial dividend. 


Sept. 298—Decision in case of Minerals Separation, Ltd., 
vs. Miami Copper Co. rendered in United States District 
Court. 


OCTOBER 


Oct. 10—Superior Copper Co. paid initial dividend. 
Oct. 19—Plant of Virginia Smelting Co. damaged by fire. 


NOVEMBER 

Nov. 1—All Australian coal mines at Newcastle and Mait- 
land idle on account of strike, about 12,000 employees being 
affected. 

Nov. 2—Anaconda bought Lexington mine at Butte, Mont., 
and other claims of Atlantic Mines Co. in northern section 
of district—End of labor strike, begun Sept. 19, at Mother 
Lode mines in Amador County, California, the miners return- 
ing to work on the old basis. 

Nov. 6—Nevada-Douglas Copper Co. started its main leach- 
ing plant at Ludwig, Nev. 

Nov. 13—Carranza extended forfeiture date for idle Mex- 
ican mines 60 days to Jan. 14, 1917. 

Nov. 15—Exploration Co., Ltd., reduced capital from £750,- 
000 to £375,000 on account of depreciation of its Mexican 
investments.—Arizona Copper Co. resumed operation after 
11 days’ idleness due to strike resulting from discharge of 
Mexican employee for sleeping while on duty. 

Nov. 17—Suit filed in New York Supreme Court by 15 
fire-insurance companies to prevent collection of damages by 
Tennesse Copper Co. for destruction of its Fox Hill trini- 
trotoluol plant. ; 

Nov. 18—Culmination of great copper boom; market quoted 
at 324%4,c.—Valdor Dredging Co. began operating 7-cu.ft. bucket 
dredge near Junction City, Trinity County, Calif. 

Nov. 23—Tentative agreement for consolidation of the 
McIntyre, McIntyre Extension and Jupiter properties in Por- 
cupine district, Ontario, adopted by directorates at joint meet- 
ing in Toronto. 

Nov. 26—Yuba No. 16 all-steel dredge launched near Ham- 
monton, Calif. 

Nov. 28—Transfer of management of Tennessee Copper 
Co. to Tennessee Copper and Chemical Corporation, with 
Adolph Lewisohn and associates in control.—Judge Bourquin, 
of Federal District Court at Butte, Mont., denied petition of 
Minerals Separation, Ltd., for injunction to restrain Butte & 
Superior Mining Co. from paying dividends and Butte & Su- 
perior was released from its $75.000 bond previously ordered 
for possible patent infringement. 


DECEMBER 


against Tennessee Copper Co. prop- 
erties in four suits of W. H. Steiner & Son for damages 
amounting to $968,000 for alleged breach of contract rein- 
stated by Appellate Court in New York.—Garfield Chemical 
and Manufacturing Co. started operation of first unit of 100- 
ton sulphuric-acid plant. 

Dee. 2—Purchase of Ohio Copper Mining Co.’s property in 
Utah for $1,350,000 by North American Liquidation Co., of 
New York, for stockholders, approved by court, thus redeem- 
ing property from foreclosure sale when it was bid in by 
bondholders for $790,000. 

Dee. 6—Copper quoted at 33%c., high-water mark. 

Dec. 8S—British Government announced assumption of com- 
plete control of British copper business. 

Dec. 9—Trustees in bankruptcy surrendered books and 
deeds of Ohio Copper Mining Co. to reorganization officials. 

Dee. 10—Mexican export taxes on metals reduced by Car- 
ranza, effective till Dec. 31, 1917. 

Dee. 11—Minerals Separation vs. Hyde case, involving 
basie patent for flotation process, decided by the United States 
Supreme Court in favor of Minerals Separation.—Cessation of 
business on London Metal Exchange reported. 

Dee. 12—German peace proposals unsettled markets. 

Dee. 13—Federal Lead started new 3,000-ton concentrator 
at Flat River, Mo. 

Dee. 15—Final date for exchange of Ohio Copper Mining 
Co.’s stock into reorganized Ohio Copper Co. of Utah. 

Dee. 24—Anaconda announced acquisition of Montana Ca- 
nadian Oil Co. to supply natural-gas fuel to the reduction 
works at Great Falls and Anaconda. 


Dee. 1—Attachments 
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New Mining and Metallurgical Construction 
in 1916 


Alaska Juneau, Juneau, Alaska, continued construction of 
§,000-ton mill started Aug. 1, 1915; completion expected about 
Mar. 1, 1917; estimated cost, $1,500,000. 

Kennecott Copper, Kennecott, Alaska, constructed ammonia 
leaching plant. 

Kensington, Kensington, Alaska, announced would add in 
1917, 100-stamp mill to present 40-stamp equipment. 

Alaska Mines Corporation, Nome, Alaska, built modern 


machine shop for assembling No. 3 dredge, having 10-cu.ft. 
buckets. 


American Smelting and Refining, Hayden, Gila County, 
Ariz., constructed and put in operation third reverberatory 
furnace. 


Arizona-Butte, Kingman, Mohave County, Ariz., constructed 
zinc-lead concentrator. 

Arizona Copper, Clifton, Greenlee County, Ariz., increased 
Morenci concentrator capacity from 3,000 to 4,500 tons daily and 
installed 85 Callow flotation cells. Remodeled Clifton concen- 


trator to treat 500 tons daily. 
Ash Creek Asbestos, Globe, 


capacity of asbestos mill. 


Gila County, Ariz., trebled 
Arizona Sampling and Reduction, Wickenburg, Yavapai 
County, Ariz., started construction of 300-ton sampling and 


reduction plant to cost $25,000. 


Arizona Ore Reduction, Chloride, Mohave County, Ariz., 
started construction of 150-ton concentrator; completion 
expected about Feb. i, 1917; estimated cost, $40,000. 

Bumstead, E. J., Prescott, Yavapai County, Ariz., completed 
150-ton flotation mill at Crown King, costing $15,000. 

Calumet & Arizona, Douglas, Cochise County, Ariz., nearly 
completed 200-ton sulphuric-acid plant and extensions to 
smeltery costing $1,250,000. Plant extensions include twelve 
21-ft. 6-in. Herreshoff roasters, a 19x100-ft. reverberatory fur- 
nace, bins, and sampling unit, increasing plant capacity by 
1,000 tons daily. ; 

Consolidated Arizona, Humboldt, Yavapai County, Ariz., 
completed enlargement of concentrator from 250 to 600 tons 
daily capacity; cost, about $30,000. 

Copper Queen, Douglas, Cochise County, Ariz., started 
installation of machinery equipment; completion expected 
June, 1917; estimated cost, $250,000. Changes designed not So 
much to increase annual capacity of 1,275,000 tons as to enable 
maintenance of output from more sulphide ores and lower- 
grade mattes soon to be treated. New apparatus includes 
four 18-ft. McDougall roasters, two copper casting furnaces, 
two 12-ft. converter stands, one 25,000-cu.ft. turbo-blower for 
converters, one McGregor skull breaker and One ore pit. 

Duquesne Mining and Reduction, Duquesne, Santa Cruz 
County, Ariz., completed remodeling second unit of 150-ton 
flotation plant; cost, $60,000. 

Grand Reef, Klondyke, Graham County, Ariz., built 250-ton 
concentrator. 

Greaterville Dredge and Gold, Sonoita, Santa Cruz County, 
Ariz., installed small dredge. 

Gold Butte, Duncan, Greenlee County, Ariz., built mill at 
Twin Peaks, N. M. 


Gold Dust, Oatman, Mohave County, Ariz., built mill. 


Inspiration Consolidated Copper, Miami, Gila County, Ariz., 
started addition of 19th and 20th units of concentrator, 
increasing daily capacity from 16,200 to 18,000 tons daily. 

International Tungsten, Tucson, Pima County, Ariz., doubled 
capacity of mill by adding 10 stamps. 

Keystone Consolidated, Chloride, 
installed 100-ton flotation mill. 

Lineoln, Prescott, Yavapai County, Ariz., installed 50-ton 
flotation mill at cost of $20,000. 

Magma Copper, Superior, Pinal County, Ariz., completed 
construction of first 50-ton unit of 100-ton zinc concentrator. 


Miami Copper, Miami, Gila County, Ariz., drawing plans for 
extension of concentrator during 1917. ° 

Montezuma, Prescott, Yavapai County, Ariz., installed small 
flotation plant. 

New Cornelia Copper, Ajo, Pima County, Ariz., broke ground 
in January, 1916, for 5,000-ton copper leaching plant; c9mple- 
tion expected during first quarter of 1917; estimated cost, 
$4,200,000. 


Mohave County, Ariz., 


Old Dominion, Globe, Gila County, Ariz., drawing plans for 
new reverberatory and roaster plant to be built during 1917. 


Old Yuma, Tucson, Pima County, Ariz. constructed new 
100-ton concentrator, for gold and molybdenum ore; cost, 
$60,000. 


R. R. R. Mine, Patagonia, Santa Cruz County, Ariz., com- 
pleted first 100-ton unit of flotation plant; cost, $40,000. 


Reaksecker, Charles, Aguila, Maricopa County, Ariz., in- 
stalled small stamp mill. 


Ray Consolidated Copper, Ray, Pinal County, Ariz., made 
many improvements to Hayden concentrator, increasing capac- 
ity from 8,000 to 10,000 tons per day. Improvements included 
various new machinery, also additions to power plant. No 
extensive construction work anticipated for near future. 


Ray Hercules, Ray Pinal County, Ariz., contracted for 1,000- 
ton concentrator to be built at Ray; may be increased later 
to 2,000 tons. 


Stoddard Milling, Stoddard, Yavapai County, Ariz., installed 
100-ton flotation plant; cost, $60,000. 

Shannon, Clifton, Greenlee County, Ariz., completed 150-ton 
pilot leaching plant for commercial-scale treatment of mill 
tailings and semioxidized ore. 

Tip Top, Prescott, Yavapai County, Ariz., 
Crown King, silver and tungsten concentrator. 

Union Basin, Golconda, Mohave County, Ariz., enbarged 150- 
ton mill by addition of 200-ton flotation and tailings plant. 

United Eastern, Oatman, Mohave County, Ariz., broke ground 
Feb. 1 for cyanide mill of 200 tons’ daily capacity, with 
crushing capacity for 400 tons daily to allow plant increase 


completed, at 


later. Process employed, counter-current decantation. Esti- 
mated cost, $400,000. 
United Verde, Clarksdale, Yavapai County, Ariz., broke 


ground in June for 1,000-ton addition to Clarkdale smeltery; 
completion expected June, 1917; estimated cost, $1,000,000. 
Additions include one blast furnace, two reverberatories and 
six Wedge furnaces; total capacity of enlarged plant, 4,000 


‘tons daily. 


Yucea Tungsten, Yucca, Mohave County, Ariz., completed 
small mill equipped with hand jigs; completing plans for 
25-ton concentrator. 

American Trona, Trona, San Bernardino County, Calif., built 
plant for potash extraction at Trona; completing refinery at 
San Pedro—operation expected in March, 1917. 

Atolia Mining, Atolia, San Bernardino County, Calif., replac- 
ing burned plant, built new tungsten concentrator of 25,000 
tons’ annual capacity; estimated cost, $75,000. 

Angels Mohawk, Angels Camp, Calaveras County, 
built 5-stamp mill. 

Argonaut, Jackson, Amador County, Calif., completed 300-ton 
stamp mill, multiple-arch tailing dam 420 ft. long by 45 ft. 
high; installed underground electric hoist. 

Blue Lead, Dutch Flat, Placer County, Calif., built stamp 
mill. 

Butte Gold, Randsburg, Kern County, Calif., built 10-stamp 
mill. 


Calif., 


Calaveras Copper, Copperopolis, Calaveras County, Calif., 
built 25-ton concentrator and installed 250-ton flotation plant. 

Consolidated Mines, Randsburg, Kern County, Calif., 
installed 40-ton tungsten concentrator in connection with 
stamp mill. 

Consolidated Amador, Sutter Creek, Amador County, Calif.. 
reopened old Eureka mine, installed pumping and mining plant 
at estimated cost of $75,000. 


Creesus Gold, Alleghany, 
electric power plant. 


Darwin Development, Darwin, Inyo County, Calif., installed 
first unit of Murex mill of 10,000 tons’ annual capacity, for 
treatment of lead carbonates; second unit will be completed 
early in 1917; estimated total cost, $25,000. 


Sierra County, Calif., installed 


Delta Consolidated, Bayles, Shasta County, Calif., built 
50-ton mill; estimated cost, $35,000. 
Dutch-Sweeny-App, Jamestown, Tuolumne County, Calif., 


installed oil-flotation plant. 


Empire, Grass Valley, Nevada County, Calif., completed new 
60-stamp mill. 
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Georgia Slide, Georgetown, Eldorado County, Calif., com- 
pleted 10-stamp mill and compressor plant; estimated cost, 
$40,000. 


Gardella Dredge, Redding, Shasta County, Calif., completed 
7%-cu.ft. bucket dredge. 

Golden Center, Grass Valley, Nevada County, Calif., in- 
stalled 24-ton cyanide plant in conjunction with 10-stamp mill. 

Golden Gate, Grass Valley, Nevada County, Calif., 
structed mill for tungsten concentration; capacity, 
in 12 hr. 

Grass Valley Consolidated, Grass Valley, Nevada County, 
Calif., reopened old mine, equipped with plant including 
200-hp. hoist and 20-stamp mill with cyanide adjunct: capac- 
ity, 120 tons daily; completion expected April, 1917; estimated 
cost, $135,000. 

Hercules Powder, San Diego, San Diego County, Calif., 
erected 1,500-ton plant for recovery potash from kelp; esti- 
mated cost, $1,500,000. 

International Magnesite, Porterville, Tulare County, Calif., 
purchased California Magnesite Co. plant and completed 
calcining plant. 

Louisiana California, Goffs, San Bernardino County, Calif., 
completed 50-ton amalgamation and concentration plant; cost, 
$25,000. 

Lucky Jim, Darwin, Inyo County, Calif., installed flotation 
plant. 


recon- 
60 tons 


Magnesite, Porterville, Tulare County, Calif., installed 
reduction works. 
Mammoth Copper, Kennett, Shasta County, Calif., broke 


ground Sept. 10 for new electrolytic zinc plant to treat bag- 
house fume; capacity, 9,000 tons annually; to be completed 
Feb. 1, 1917; estimated cost, $350,000. 


Marysville Dredging, Marigold, Yuba County, Calif., com- 
pleted Marigold No. 5 all-steel dredge on May 7; bucket 
capacity 16 cu.ft., digging capacity, 10,000 cu.yd. per 24 hr. 


Mokelumne Mines, Mokelumne Hill, Calaveras County, 
Calif., completed 100-ton amalgamation and concentration mill. 


Natural Soda Products, Keeler, Inyo County, Calif., in- 
stalled plant improvements costing $40,000. 
Natomas, Natoma, Sacramento County, Calif., rebuiit 


wrecked dredge No. 7, finished Oct. 12; finished reconstructing 
No. 1 with 15-cu.ft. buckets on Nov. 9; capacity 10.000 cu.yd. 
daily; estimated cost, $250,000. Installed Neill jigs on ,10 
dredges, also Hardinge mills. 

Pacifie Dredging, Carrville, Trinity County, Calif., installed 
all-steel 91%4-cu.ft. bucket dredge; cost, $300,000; also installed 
all-steel 91%4-cu.ft. bucket dredge at Marysville, Yuba County, 
Calif. 

Pioneer Chief, Valley Spring, Calaveras County, Calif., built 
mill. 

Plumbago, Alleghany, Sierra County, Calif., built 15-stamp 
addition to Z0-stamp mill. . 

Pine Grove, Pine Grove, Amador County, Calif., completed 
10-stamp mill; capacity, 35 tons daily; estimated cost, $5,000. 

Plymouth Consolidated Gold, Plymouth,, Amador County, 
Calif., installed Nordberg electric hoist; capacity, 5,000 ft. 

Queen Regent Merger, Spenceville, Nevada County, Calif., 
blew in 15-ton smeltery; cost, $10,000. 

Rand Minerals, Kernville, Kern County, Calif., operators 
of Ione tungsten mine, preparing for installation of tungsten- 
concentrating machinery. 

Rock Creek, Downieville, 
stamp mill. 

Standard Tungsten, Bishop, Inyo County, Calif., completed 
100-ton tungsten concentrator; cost, $50,000. 


Etna Mills, 


Sierra County, Calif., installed 


Siskiyou Syndicate, Siskiyou County, Calif., 


installed 20-stamp mill. 
Shipsey Mining, Johannesburg, Kern County, Calif., 

5-stamp mill; capacity, 16 tons per 24 hr.; estimated 

$6,000. ra 

Tungsten Mines, Bishop, Inyo County, Calif., completed 300- 

ton tungsten concentrator. 

Tulloch Mines, Angels Camp, Calaveras County, Calif., com- 
pleted 5-stamp mill; capacity, 60 tons per 24 hr.; estimated 
cost, $12,000. 

Twenty-One, 
10-stamp mill. 

Valdor Dredging, 
completed installation 7-cu.ft. 


built 
cost, 


Alleghany, Sierra County, Calif., installed 


County, Calif., 
cost, $150,000. 


Junction City, Trinity 
bucket dredge; 


Walker Mining, Portola, Plumas County, Calif., completed 
100-ton flotation plant; cost, $100,000. 
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Wagner Mining, Lotus, Eldorado County, Calif., installed 
mine hoist and compressor plant, and 4-stamp mill; estimated 
cost, $10,000. 


Weritnger Copper, Woody, Kern County, Calif., installed 
150-ton flotation plant and gas engines for mill and hoist. 


Yuba Consolidated Gold Fields, Hammonton, Yuba County, 
Calif., completed all-steel dredge No. 15 on July 3; bucket 
capacity, 17 cu.ft., total capacity 10,000 cu.yd. daily. Con- 
struction of dredge No. 16, of similar design, but with bueket 
capacity of 18 cu.ft., started in September, launched Nov. 26; 
completion expected Mar. 1, 1917. 


Argo Reduction and Ore Purchasing, Idaho Springs, Clear 
Creek County, Colo., remodeled mill, discarding cyanidation 
for 100-ton flotation plant. 

American Metals Producing, Black Hawk, Gilpin County, 
Colo., remodeled No. 1 plant for treatment of 100 tons daily 
complex lead-zinc ores. 

Bachelor, Creede, Mineral County, Colo., N. S. Corson, 
lessee, erected 25-ton chloridizing leaching plant; estimated 
cost, $5,000. 

Bolthoff, H., Dumont, Clear Creek County, Colo., 
25-ton concentration plant; estimated cost, $16,000. 

Buckhorn Gold, Loveland, Lorimer County, Colo., 
10-ton quartz mill; cost, $25,000. 

Colorado-Utah, Lake City, Hinsdale County, Colo., installed 
flotation plant for treatment of Golden Fleece ores. 


erected 


erected 


Colorado Central, Georgetown, Clear Creek County, Colo., 
announced :plans for construction of 100-ton mill and 300-ton 
rockhouse; estimated cost, $300,000. 


Carruthers Lease, Telluride, San Miguel County, 
erected small quartz mill and 2,600-ft. aérial tramway. 

Degee-Clark Tungsten, Boulder, Boulder County, Colo., 
remodeled old Colburn mill for tungsten-concentration custom 
mill; capacity, 75 tons daily; cost, $50,000. 

Denver Mining and Milling, Leadville, Lake County, Colo., 
remodeled old mill at Wortman into 100-ton flotation plant; 
cost, $20,000. 


Colo., 


Dunean, John, Boulder, Boulder County, Colo., erected 
tungsten concentrator at Ferberite. 
Eagle Rock, Nederland, Boulder County, Colo., increased 


mill capacity to 100 tons daily. 


El Monte Mining and Milling, Jasper, Rio Grande County, 
Colo., erected 50-ton dry-concentration mill; cost, $45,000. 


Ferro Alloys, Denver, Colo., erected at Utah Junction, 4 mi. 
from Denver, plant for manufacture of ferroalloys, principally 
of ferrotungsten; capacity, 600 tons annually; cost, $50,000. 
This is auxiliary plant of Rare Metals Co. at Rollinsville. 


Green Mountain, Silverton, San Juan County, Colo., 


installed flotation plant. 

Gold Sovereign, Independence, Teller County, Colo., William 
Reed, lessee, erected 50-ton cyanide plant for treating dump; 
estimated cost, $10,000. 

Grimm Mill, Boulder, Boulder County, 
tungsten concentrator erected at Boulder 
Grimm & Son; estimated cost, $10,000. 
Creede, Mineral 


40-ton 
S A. 


Colo., new 
Cafion by 
Colo., installed 


Humphreys Mill, County, 


flotation plant. 

Hamlet Mining and Milling, Silverton, San Juan County, 
Colo., erected 150-ton electrostatic-separation and flotation 
plant. . 

Hock Hocking, Alma, Park County, Colo., erected new 
10-stamp mill. 


Highland Mary, Silverton, San Juan County, Colo., made 
extensive mill alterations and improvements. 
lowa-Tiger, Silverton, San Juan County, Colo., installed 


additional flotation unit increasing daily capacity to 50 tons. 

Intermountain Tungsten Milling, Salina, Boulder County, 
Colo., erected tungsten-concentrating plant. 

Jackson Mill, Idaho Springs, Clear Creek County, Colo., mill 
capacity increased. 

Kittemac, Silverton, San Juan County, Colo., remodeled mill 
to include Huff electrostatic separators. 

Little Giant Gold Mining and Milling, Lawson, Clear Creek 
County, Colo., erected 50-ton concentration and flotation plant; 
cost, $35,000. 

Luckie 2 Tungsten, Boulder, Boulder County, Colo., erected 
30-ton concentrating mill; cost, $25,000. 


Mountain Top, Ouray, Ouray County, Colo., erected con- 
centration and pneumatic flotation plant of 18,000 tons annual 
capacity in underground excavation 900 ft. from tunnel 
portal; cost, $30,000. 
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Montezuma Mines and Mills, Montezuma, Summit County, 
Colo., erected 100-ton concentration and flotation plant; esti- 
mated cost, $65,000. 


Natural Radium Products, Grand Junction, Mesa County, 
Colo., enlarged experimental plant for treating carnotite to 
produce 200 mg. per month. 

North Star Mining and Milling, Silverton, San Juan County, 
Colo., enlarged plant to treat 125 tons daily by concentration 
and flotation; cost, $20,000. 

Portland Gold, Victor, Teller County, Colo., started enlarg- 
ing and alternating into flotation plant the 350-ton cyanide 
mill purchased from Independence; estimated annual capacity 
of new addition, 450,000 tons; total annual capacity of 
enlarged plant, 810,000 tons. 

Puzzle Leasing, Breckenridge, Summit County, Colo., built 
50-ton concentration and flotation mill. 


Progress Mining and Milling, Leadville, Summit County, 
Colo., remodeled mill at Robinson, installing concentration 
and flotation equipment; capacity, 500 tons daily; estimated 
cost, $150,000. 

Rare Metals Ore, Rollinsville, Gilpin County, Colo., built 
100-ton tungsten-concentrating plant. 

Smuggler-Union, Telluride, San Miguel County, Colo., in- 
stalled 30-ton flotation unit. 

St. John Mines, Ltd., Montezuma, Summit County, Colo., 
built 100-ton flotation plant; cost, $10,000. 

Tungsten Metals Corporation, Boulder, Boulder County, 
Colo., built tungsten concentrator in Boulder Cajfion. 


Vindicator Consolidated, Independence, Teller County, 
Colo., built pilot 350-ton flotation plant; if successful, large 
mill will be built. 

Vulcan Mines and Smelter, Vulcan, Gunnison County, Colo., 
blew in new copper furnace. 


Valley View, La Plata, La Plata County, Colo., built mill 
with flotation adjunct. . 

Western Zine Mining and Reducing, Leadville, Colo., added 
four zinc-oxide furnaces. 


Marietta, Marietta, Ga., built 75-ton pyrite concentrator; 
cost, $4,000. 


Black Pine, Elk City, Idaho County, Idaho, built gold mill. 


Bunker Hill and Sullivan, Kellogg, Shoshone County, Idaho, 
started construction of 1,000-ton smeltery at Kellogg. Plant 
includes sampling and roasting departments, three blast fur- 
naces, Wedge turret roasters, Dwight-Lloyd sintering ma- 
chines, baghouse and refinery. 

Constitution Mining and Milling, Kellogg, Shoshone 
County, Idaho, started building 100-ton concentrator. 

Empire Copper, Enaville, Shoshone County, Idaho, started 
increase of mill from 150 to 300 tons’ daily capacity. 

Federal Mining and Smelting, Wallace, Shoshone County, 
Idaho, added flotation plant to Mammoth mill, increased 
capacity to 500 tons daily; installed 125-ton mill and aérial 
tramway at North Star mine, Hailey, Blaine County. 

Gold Drop, Elk City, Idaho County, Idaho, installed 15-ton 
experimental mill. 

Golden Chest, Murray, Shoshone County, Idaho, installed 
tungsten-concentrating machinery in stamp mill. 

Hypotheck, Kingston, Shoshone County, Idaho, built 150-ton 
concentrator and installed electric hoist; cost, $25,000. 

Hercules, Wallace, Shoshone County, Idaho, installed Jan- 
ney flotation machines. 

Highland-Surprise, Beeler, Shoshone County, Idaho, in- 
stalled mill; producing about 25 tons concentrates daily. 

Heela, Burke, Shoshone County, Idaho, increased concen- 
trator capacity from 450 to 650 tons daily; completed sorting 
plant. 


Idaho-Continental, Porthill, Bonner County, Idaho, replaced 


mill destroyed by fire with 300-ton mill. 

Little Pittsburg, Kellogg, Shoshone County, Idaho, installed 
250-ton concentrator. 

Ray-Jefferson, Wallace, Shoshone County, Idaho, built 400- 
ton lead-zine concentrator, including flotation section; cost, 
$100,000. 

Rex Consolidated, Wallace, Shoshone County, Idaho, built 
1% mi. aérial tram, sorting plant and 100-ton addition to 
concentrator. Capacity of enlarged plant, 127,750 tons 
annually; cost, $30,000. 

Silverado, Osborne, Shoshone County, Idaho, built 100-ton 
concentrator; cost, $7,500. , 

American Sheet and Tin Plate, Gary, Ind., started construc- 
tion of $5,000,000 plate mill in December, 1915, and turned out 
first product Oct. 16, 1916. 
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General Chemical, South Chicago, Ill., built $100,000 sul- 
phuric-acid factory; also built $150,000 chemical plant at 
West Hammond. 


American Smelting and Refining, Baltimore, Md., increased 
capacity of copper refinery by 9,000 tons monthly; additional 
improvements with capacity of 6,000 tons monthly under 
construction. . 


Bethlehem Steel, Sparrows Point, Md., contractéd for 
$2,000,000 plant for Maryland Steel Co. to include four blast 
furnaces, an openhearth plant, blooming and plate mills. 

Ahmeek, Hubbell, Mich., installed seventh stamp head; 
installation of eighth head pending machinery delivery. 
Stamps handle 650 tons each; total capacity on completion 
eighth head, 5,700 tons daily. 


Calumet & Hecla, Lake Linden, Mich., installed first unit 
of leaching plant at Lake Linden; capacity about 900 tons 
daily so far, but when completed will be 4,000 tons. Made 
flotation experiments; reported successful. Contracted for 
12,500 kv.-a. mixed-pressure steam turbine for Lake Linden 
power plant. 

Keweenaw, Calumet, Mich., started stamp mill with one 
head; initial capacity, 250 tons daily. 

Tamarack, Calumet, Mich., completed housing for regrind- 
ing plant, but installed no machinery: 

Cleveland-Cliffs, Ishpeming, Mich., opened two new iron 
mines, the Holmes at Ishpeming and the Spies at Iron River. 


At Holmes, built largest headframe in Lake Superior district 
—148 ft. high. 


Oliver Iron, Ishpeming, Mich., installed new steam pumping 
plant at Section 16 mine, also installed hoist and steam engine 
for electric-power generation for electric haulage. 

Cuyuna Range Power, Riverton, Minn., started construction 
of two large electric-power plants, one 2,000-hp. hydro-electric 
plant at Pillager and one 1,300-hp. steam turbine plant at 
Riverton. 

Cuyuna Sultana, Ironton, Minn., erected concentrating mill. 


Crosby. Nashwauk, Minn., completed iron-ore washing 
plant started during 1915; capacity about 300,000 tons during 
season. 

Onahman Iron, Ironton, Minn., built 150-ton concentrator 
for manganiferous ores; cost, $50,000. 

Susquehanna, Hibbing, Minn., built screening plant and 
installed power and pumping plant. 

Webb, Hibbing, Minn., built washing plant with capacity of 
75 tons per hour. 

Zenith Furnace, Duluth, Minn., made 300-ft. extension to 
coal docks increasing capacity by 125,000 tons; cost estimated 
at $100,000. 

Adirondack, Joplin, Mo., built 300-ton mill on Fairview 
cemetery lease. 

A. R. G., Duenweg, Mo., built 400-ton mill. 

A. W. C., Joplin, Mo., built fourth mill on Hercules tract; 
electrically operated, has modern sludge unit with Dorr thick- 
ener; capacity, 750 tons daily; cost, $60,000. Total capacity 
four plants, 2,000 tons daily. 

Babeock, Joplin, Mo., built 200-ton mill 

Betsey Jane, Zincite, Mo., built 150-ton mill. 

Bumblebee, Joplin, Mo., built 150-ton mill. 

Ben Franklin, Webb City, Mo., built 300-ton mill. 

Coralbut, Joplin, Mo., built concentrator with capacity of 
200 tons in 10 hr.; cost, $25,000. 

Century Zine, Prosperity, Mo., built concentrator with 
capacity of 3,500 tons weekly; cost, $51,000. 

Champion, Duenweg, Mo., built 150-ton mill. 

Chapman Land, Joplin, Mo., built 1,000-ton concentrator; 
cost, $125,000. 

Chapman-Hosley, Webb City, Mo., started building concen- 
trator of 300,000 tons annual capacity; estimated cost, $100,- 
000; expected completion, Feb. 1, 1917. 

Cinamo Lead and Zine, Cartersville, Mo., built 200-ton mill; 
cost, $20,000. 

Coahuila Lead and Zine, Webb City, Mo., built No. 3 mill 
at Porto Rico, including 18-table sludge plant; capacity, 1,500 
tons daily; cost, $110,000. Also built tramway to Carthage mill, 
increased. capacity to 500 tons, and remodeled No. 1 Porto 
Rico mill, increasing capacity to 900 tons daily. 

Cisco, Webb City, Mo., built largest modern concentrator in 
district; capacity 1,000 tons in 8 hr., or 3,000 toms per day; 
cost $100,000. 

Childress and Sheldon, Joplin, Mo., built 150-ton concen- 
trator at Peacock. 
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Cumberland, Prosperity, Mo., built electrically operated mill 
in 39 days to replace one burned; capacity, 350 tons in 10 hr. 
Also built new 300-ton mill at Webb City. 


D. C. & E.. Webb City, Mo., built mill; capacity, 375 tons 
In 10 hr. 

Evans-Hall-Soy, Duenweg, Mo., built 200-ton steam-driven 
mill with sludge department on Orr tract. 

Etta May, Joplin, Mo., built 150-ton mill; cost, $12,000. 

Fare & Graham, Klondike, Mo., built 150-ton mill. 

Federal Lead, Flat River, Mo., started construction of 
$,000-ton concrete and steel concentrator Mar. 15, 1916; 
started up Dec. 13. 

Gardener, Aurora, Mo., built mill on United Zinc Co. tract. 

Gotham, Prosperity, Mo., built 150-ton mill. 

Gray, Webb City, Mo., built 500-ton mill. 

Granby Mining and Smelting, Granby, Mo., built 1,000-ton 
eoncentrator at Mascot mine. 

Grounds & Barnett, Joplin, Mo., built 200-ton calamine 
plant, at Duenweg; cost, $25,000. 


Hartford, Duenweg, Mo., moved No. 1 mill from Galena, 
Kan., to Duenweg; cost of moving and improvements, $20,000. 


Iceplant Mining, Webb City, Mo., built No. 2 mill; capacity, 
1,000 tons in 24 hr. 
Latoka, Prosperity, Mo., built new mill. 


Madison Mining Corporation, Silvermine, Madison County, 
Mo., built 25-ton concentrator equipped with stamps, rolls, 
jigs, tables and slimers; cost, $30,000. 


Missouri, Joplin, Mo., built 150-ton mill. 

Mary C., Prosperity, Mo., built mill. 

Milton, Carterville, Mo., built 200-ton mill. 

Missouri Zine Smelting, Rich Hill, Mo., built smeltery. 
Mahatma, Prosperity, Mo., built 250-ton mill. 

Mattes Brothers, Carterville, Mo., built two mills. 
National, Joplin, Mo., built 200-ton mill. 


. 


Old Virginia, Carterville, Mo., built 250-ton mill. 


Picher Lead, Joplin, Mo., built four 600-ton concentrating 
plants at Picher, Okla., built 3,200-retort zinc smeltery at 
Henryetta, Okla., made extensive improvements to Galena, 
Kan., smeltery including 8 Jumbo retorts. 

Perkins Milling, Granby, Mo., built modern electrically 
operated tailings plant; capacity, 40,000 tons annually; cost, 
$10,000. 

Queen Esther, Carterville, Mo., built 300-ton mill. 

Red Bird, Carterville, Mo., built 300-ton mill. 

Sambo, Joplin, Mo., owned by C. E. Hart, of Joplin, built 
mill at Lincolnville, Okla. 

Sunny South, Joplin, Mo., built mill at Thomas station. 

Sparks, 0. W., Joplin, Mo., built 300-ton mill. 

St. Regis, Chitwood, Mo., built No. 2 mill; capacity, 250 tons 
in 10 hr.; cost, $30,000. : 

Tulsa Lead and Zine Corporation, Joplin, Mo., built 100-ton 
mill; cost, $10,000. 

Unity, Carterville, Mo., built mill. 

Utah-Missouri, Neck City, Mo., built 1,000-ton mill; cost, 
$55,000. 

Wells, Duenweg, Mo., rebuilt Overland mill and added 
sludge department. 

Wade, Joplin, Mo., built new mill at Gilt Edge mine. 


Zine Corporation of Missouri, Joplin, Mo., built eight mills 
on property controlled south of Carterville; total capacity, 
2,650 tons of ore daily; total cost, $405,000. Individual plants 
are: Kirkwood, capacity 600 tons, cost $60,000; Yale 300 tons, 
$60,000; Ben Franklin, 300 tons, $50,000; Bessemer, 300 tons, 
$50,000; Scheneley, 300 tons, $50,000; Cumberland No. 2, 350 
tons, $60,000; Old Virginia, 300 tons, $60,000; Jack Milling 
(custom mill), 200 tons, $15,000. 

Admiralty Zine, Tar River, Okla., built two 250-ton mills. 

Andayer, Galena, Kan., moved and repuilt mill. 

Andrews Brothers, Galena, Kan., built 300-ton mill. 

Almy Red, Zinc, Ark., rebuilt mill; cost, $10,000. 


Arkansas Zine and Smelting, Van Buren, Ark., built 3-block 
zine smeltery planned to enlarge later to 6-block plant. 


Athletic Mining and Smelting, South Fort Smith, Ark., 
building new zinc smeltery, initial capacity, 2,400 retorts to 
be increased later to 4,000; estimated cost, $250,000; completion 
expected Apr. 1, 1917. 

Blue Mound, Baxter, Kan., nearly completed 300-ton mill. 
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Bethel, Tar River, Okla., built two 250-ton mills, Croesus 
and Domaodo. 


Bilharz, Tar River, Okla., built two new 250-ton' mills, 
Bluebird and Shorthorn. 

Bear Hill, Rush, Ark., built 250-ton mill. 

Chapman Brothers & Longacre, Tar River, Okla., built con- 
centrator; capacity, 200 tons in 10 hr.; cost, $25,000. 

Charley Boy, Buffalo, Ark., built 150-ton mill. 


Chickasaw, Buffalo, Ark., built 150-ton concentrator; cost, 
$18,000. 


Commerce Mining and Roy, Tar River, Okla., built two 250- 
ton mills. 

Empire, Galena, Kan., installed mining plant; cost, $10,000. 

Edith, Rush, Ark., built 150-ton mill. 


Eureka Hollow, Rush, Ark., built 100-ton mill at Toma- 
hawk. 


Fort Smith Spelter, South Fort Smith, Ark., built 4-block 
zine smeltery; capacity, 30,000 tons annually; cost, $300,000. 
Golden Rod, Tar River, Okla., built 200-ton mill. 


Joplin Ore and Spelter, Pittsburg, Kan., completed two 
additional blocks of 224 retorts each, bringing up total instal- 
lation to 1,792; capacity, 14,000,000 lb. spelter annually. 


Jackson, Zinc, Ark., built 150-ton concentrator; cost, 
$25,000. , 

Kenedy & Markle, Gilbert, Ark., built 200-ton mill; cost, 
$35,000. 

Lucky Kid, Tar River, Okla., built 200-ton mill. 

Marion Zine, Flippin, Ark., built concentrator; annual 
capacity, 50,000 tons; cost, $30,000. 

Maroon, Flippin, Ark., built mill. 

Montreal, Tar River, Okla., built 200-ton mill. 

Pyatt, Pyatt, Ark., built mill. 

Phillips, Yellville, Ark., built 100-ton mill; cost, $10,000. 

Quinton Spelter, Quinton, Okla., built zinc smeltery; capac- 
ity, 1,000 tons ore per: month. 

Red Eagle, Quapaw, Okla., built mill. 

Rising Sun, Zinc, Ark., built 150-ton carbonate and silicate 
mill; cost, $12,000. 

Sheridan, W. M., Tar River, Okla., built 200-ton mill. 

Sure Pop No. 2, Rush, Ark., built mill. 

United States Smelting, Tar River, Okla., moved Ravens- 
wood mill from Reeds, Mo., and rebuilt; cost, $20,000. 

Walker, Tar River, Okla., built mill. 

West Virginia, Galena, Kan., remodeled Durston mill. 

Weir Smelting, Weir, Kan., built zinc smeltery; capacity, 
12 tons ore daily; cost, $40,000. 

White Eagle, Rush, Ark., built mill. 


Anaconda Copper, Butte, Mont., built 2,000-ton zinc-con- 
centrator addition to Washoe Reduction Works at Anaconda; 
cost, $700,000; also built electrolytic-zinc plant at Great Falls; 
capacity, 100 tons daily; cost, about $2,500,000. 

Brooklyn, Princeton, Granite County, Mont., built 250-ton 
concentrating and oil-flotation plant at Maxville; cost, $50,000. 

Bannack, Bannack, Beaverhead County, Mont., built 200-ton 
mill. . 

Boston & Corbin, Corbin, Jefferson County, Mont., built 
100-ton oil-flotation plant; cost, $10,000. 

Bald Butte, Marysville, Broadwater County, Mont., built 
150-ton cyanide plant to operate on tailings dump. 

Boston & Montana Development, Wise River, Beaverhead 
County, Mont., started construction of 100-ton mill. 

Butte & Superior, Butte, Mont., began remodeling secondary 
crushing plant and enlarging flotation section. 

Butte-Detroit, Butte, Mont., installed new equipment in 
Ophir mill. 

Custer, Winston, Broadwater County, Mont., built 100-ton 
mill. 

Du Pont Powder, Ramsay, Silver Bow County, Mont., built 
large powder plant 10 mi. west of Butte, with capacity about 
10,000,000 lb. annually; cost, about $1,500,000. 

East Butte, Butte, Mont., built 800-ton flotation plant to 
re-treat mill tailings. 

Intermountain Copper, Mineral County, Mont., built 100-ton 
mill. 

Montana Power, Holter, Lewis and Clark County, Mont., 
started construction of hydro-electric power-generating plant; 
capacity, 64,000 hp.; estimated cost, $3,500,000; completion 
expected Sept. 1, 1917. 
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Rose Consolidated, Libby, Lincoln County, Mont., built 10- 
stamp and concentrating mill. 

Snow Storm Mines, Troy, Lincoln County, Mont., moved 
mill-machinery equipment from Larson, Idaho, built railroad, 
power plant, and concentrator; estimated cost, $500,000. 

Three Forks Portland Cement, Hanover, Mont., started 
construction cement plant; capacity, 800 bbl. daily; estimated 
cost, $8,000,000; completion expected June 1, 1917. 


Timber Butte Milling, Butte, Mont., started enlargement of 
zine concentrator from 700 to 1,000 tons; also started 1,500-ton 
annex to treat tails old Butte Reduction Works. 

Western Smelting and Power, Cooke, Park County, Mont., 
built smeltery, power plant, sawmill and opened mine; capac- 
ity, 300 tons daily, to be enlarged to 1,000 tons; estimated cost, 
$350,000. 

Atkins, Kroll & Co., Sodaville, Mineral County, Nev., built 
100-ton tungsten concentrator. 

Boss Gold, Goodsprings, Clark County, Nev., building 10-ton 
hydrometallurgical experimental plant to be enlarged later; 
treats gold-silver-platinum-palladium ore by chloridizing 
roast and leaching process; estimated cost, $12,000. 

Consolidated Coppermines, Kimberly, White Pine County, 
Nev., remodeled old Giroux mill, installing oil-flotation; capac- 
ity, 182,500 tons annually; completion expected by Jan. 1, 
1917; estimated cost, $100,000. 


Consolidated Nevada-Utah Corporation, Pioche, Lincoln 
County, Nev., built concentrating and flotation plant; capacity, 
22,000 tons annually; cost, $50,000. 

Consolidated Mining and Smelting, Pioche, Lincoln County, 
Nev., built small smelting furnace. 

Florence-Goldfield, Goldfield, Nev., purchased flotation plant 
of Nevada Metal Extraction Co. and increased capacity to 250 
tons daily; cost, $50,000. 

Goldfield Consolidated, Goldfield, Nev., following success of 
small 200-ton pilot plant, installed 1,000-ton flotation plant. 

Goldbanks Quicksilver, Winnemucca, Humboldt County, 
Nev,. built quicksilver reduction plant. 

Humboldt County Tungsten, Lovelock, Humboldt County, 
Nev., built 75-ton tungsten concentrator at Toulon; cost, 
$75,000. 

Humboldt Valley Tungsten, Lovelock, Humboldt County, 
Nev., built 75-ton tungsten concentrator at Ragged Top. 

Lovelock Quicksilver, Lovelock, Humboldt County, Nev., 
built quicksilver furnace; capacity, 5 tons daily. 


Nevada Consolidated, McGill, White Pine County, Nev., 
started construction of additions and enlargements to concen- 
trator and smeltery, increasing plant capacity by 3,000 tons 
daily up to total of 13,000 tons daily; completion expected 
Mar. 1, 1917; estimated cost, $900,000. 


Nevada Douglas, Ludwig, Lyon County, Nev., installed 
leaching tanks to handle 500 tons daily. 

Olympie Mines, Mina, Mineral County, Nev., building fine 
grinding cyanide plant; capacity, 30,000 tons annually; com- 
pletion expected January, 1917; estimated cost, $88,000. 

Ophir, Tungstonia, White Pine County, Nev., built 40-ton 
tungsten concentrator. 

Prince Consolidated, Pioche, Lincoln County, Nev., built 
200-ton flotation plant at Panaca; cost, $50,000; enlarged 
to 250 tons daily. 

Rochester Mines, Rochester, Humboldt County, Nev., 
doubled capacity of mill to handle 200 tons daily. 


Tungsten Comet, Pioche, Lincoln County, Nev., built quartz 
mill in Comet district; capacity, 50 tons daily; cost, $75,000. 


Tecopa, Beatty, Nye County, Nev., built 75-ton mill. 
Tonopah Extension, Tonopah, Nye County, Nev., enlarged 


cyanide plant, giving increased capacity of 28,000 tons 
annually; total capacity, 120,000 tons annually. 


Winnemucea Mountain, Winnemucca, Humboldt County, 
Nev., built quartz mill. 

Burro Mountain Copper, Tyrone, Grant County, N. M., built 
1,000-ton concentrator. 

Carlisle, Steeplerock, Grant County, N. M., built 50- to 
75-ton experimental mill for testing complex zinc-lead ores; 
cost, $20,000. 

Chino Copper, Santa Rita, Grant County, N. M., installed 
flotation plant for handling tailings. 

Empire Zine, Pinos Altos, Grant County, N. M., built 125- 
ton concentrator using Wetherill electromagnetic separators. 
Also built duplicate plant at Hanover. 


Hanover Bessemer Iron and Copper, Fierro, Grant County, 
N. M.. built 400-ton concentrator using electrostatic separators. 
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Pintado Consolidated Copper, Santa Rosa, Guadalupe 
County, N. M., built 100-ton copper-leaching plant for leaching 
copper-bearing sandstone. 


Starr, Charles C., Trustee, Gage, Luna County, N. M., built 
35-ton concentrator; cost, $7,000. 


United States Metals Refining, Chrome, N. J., started con- 
struction of copper smelting and refining plant; capacity, 
20,000,000 lb. per month; completion expected March, 1917. 

St. Nicholas Zine, Summitville, N. Y., built 100-ton zinc- 
lead concentrator; cost, $25,000. 

Trumbull Steel, Youngstown, Ohio, contracted for five 100- 
ton openhearth furnaces, one 40-in. blooming mill and bar 
mill, six sheet mills and two jobbing mills, all to be finished 
within one year. 


Homestead Iron Dyke Mines, Homestead, Baker County, 
Ore., built concentrating and oil-flotation plant; annual capac- 
ity, 50,000 tons; cost, $65,000. 

Donora Zine, Donora, Washington County, Penn., built 
muriatic-acid and zinc-oxide plant; cost reported about $400,- 
000. Operated by American Steel and Wire Co. 


Homestake, Lead, S. D., built 20-ton tungsten concentrator. 


American Smelting and Refining at Garfield, Utah, added 
two converters and 10 Herreshoff roasters to smeltery with 
other minor changes; at Murray, installed experimental 10-ton 
electrolytic zine plant and built second highest stack in world 
—450 ft. 


Broadwater Mills, Park City, Utah, remodeling old mill and 
enlarging with flotation-plant equipment having annual 
capacity of 125,000 tons; total capacity of enlarged plant, 
250,000 tons; estimated cost, $40,000; completion expected 
Feb. 1, 1917. 

Big Four Exploration, Park City, Utah, installed 750-ton 
concentrator at cost of $151,000, to be increased to 1,000 tons; 
750-ton flotation plant ordered. 


Daly Mining, Park City, Utah, announced plans for 150-ton 
mill to be built in 1917. Col. E. A. Wall, president. 


Florence, Marysvale, Piute County, Utah, started construc- 
tion of potash plant for recovery from alunite; about half 
finished; capacity, 100 tons daily; cost, $100,000. 


Garfield Chemical and Manufacturing Corporation, Garfield, 
Utah, built 100-ton sulphuric-acid plant. Uses gases from 
A. S. & R. roasters, but is entirely separate corporation. 


Judge Mining and Smelting, Park City, Utah, built electro- 
lytic zine plant; capacity, 10 to 15 tons per 24 hr.; cost, 
$400,000. 


Midvale Minerals, Midvale, built 300-ton tailings mill. 


Mineral Products, Marysvale, Piute County, Utah, potash- 
plant capacity increased from 25 to from 40 to 50 tons of 
potassium sulphate daily. 


MeFadden & Ericson, Park City, Utah, built 25-ton mill. 


Moore Mills, Park City, Utah, increased capacity from 400 
to 600 tons per day; cost, $20,000. 


Pacifie Gold, American Fork, Utah County, Utah, built con- 
centrator; annual capacity, 36,500 tons; cost, $40,000. 


Salt Lake Chemical, Grants, Tooele County, Utah, built 
plant for recovery of potash from water of Great Salt Lake. 


Silver King Consolidated, Park City, Utah, built 10,200-ft. 
aérial tramway and 50-ton concentrator. 


Tintie Milling, Silver City, Juab County, Utah, built Holt- 
Dern chloridizing leaching plant with 11 roasters; capacity, 
300 tons daily; cost, $150,000. 


International Smelting, Tooele, Tooele County, Utah, in- 
stalled Cottrell fume precipitators for sintering plant, also 
separate Cottrell plant to handle converter gases. 


Utah Power and Light, Salt Lake City, built new power 
plant at Grace, Idaho, increasing capacity later from 11,000 
to 33,000 kw., also plant at Oneida, below Grace, of 20,000 kw. 
capacity, and a third plant at Cove, above Grace, of 7,500 kw., 
completion expected in April, 1917. 


Utah Chemical, Haskell, near Saltair, Salt Lake County, 
Utah, built $150,000 potash plant for recovery of potash from 
Great Salt Lake. 


Utah Copper, Garfield, Utah, built 2,500-ton copper-leaching 
plant—planned to enlarge later to 5,000 tons; added tube mills 
for fine grinding in three sections of Arthur mill; also added 
Dorr tanks for thickening and dewatering. Flotation equip- 
ment reported still in experimental stage. 


Utah Leasing, Newhouse, Beaver County, Utah, increased 
capacity of flotation plant from 400 tons to 650 tons daily; 
ultimate capacity will be 800 tons. 
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Utah Metal and Tunnel, Bingham, Utah, increased mill 
capacity to 300 tons; built 100-ton flotation mill to treat tail- 
ings from other mill at cost of $18,900. 

Wasatch Ozokerite, Soldiers’ Summit, Utah County, Utah, 
built new mill; capacity 400 to 500 lb. refined wax daily. 

Vermont Copper, South Strafford, Orange County, Vt., 
moved smeltery to new location; opened mine, repaired old 
and installed new machinery; total cost, $40,000. 

Virginia Smelting, West Norfolk, Va., enlarged pyrite- 
cinder leaching plant to capacity of 40,000 tons annually; 
crushing and sintering plant partially destroyed by fire but 
rebuilt. 

United States Zine Smelting Corporation, Moundsville, 
Marshall County, W. Va., started building first unit of acid 
and spelter plant; capacity of unit, 50 tons daily; cost, $1,000,- 
000; ultimate capacity will be 200 tons daily. 

American Smelting and Refining, Tacoma, Wash., increased 
eapacity by 2,500 tons monthly; additional 2,000-tons per 
month capacity plant under construction. 

Northport Smelting, Northport, Stevens County, Wash., re- 
built old smeltery and blew in three 300-ton lead furnaces. 

Bell, Platteville, Wis., built 100-ton zine concentrator; 
cost, $12,000. 

Blockhouse, Platteville, Wis., built 200-ton mill. 

Grand View, Benton, Wis., built 50-ton mill; cost, $20,000. 


Frontier, Galena, I1l., built two 200-ton mills, one at Galena 
and one at Benton, IIl.; also 125-ton Bull Moose No. 2 mill 
at New Diggings; estimated cost of latter, $25,000. 

Little Corporal, Galena, I1l1., built 50-ton mill. 

Little Giant, Schullsburg, Wis., built 50-ton mill. 


Lampe-Highland, Highland, Wis., increased mill capacity 
from 200 to 300 tons daily; cost, $25,000. 


Linden Zine, Cuba City, Wis., reconstructed zinc ore-roaster 
plant; annual capacity, 20,000 tons;- cost, $16,000; remodeled 
Linden mill to handle 100 tons ore daily. 

Maud A., Livingston, Wis., built 150-ton mill at cost of 
$25,000; also installed mining plant at Rewey at cost of 
$20,000. 

Mineral Point Zine, Mineral Point, Wis., built Skinner-type 
roaster; at Highland built 200-ton Clark mill No. 2. 

Monmouth Zine, Hazel Green, Wis., opened zinc mine at 
cost of $48,000 and built 200-ton mill at cost of $12,000. 


New Rose, Platteville, Wis., built 50-ton mill; cost, $5,000. 

Oliver Iron, Shullsburg, Wis., built 400-ton mill and. roaster 
on Mulcahy land; cost, $120,000. 

Standard Metals, Cuba City, Wis., built 100-ton mill. 

Sally, New Diggings, Wis., built 100-ton mill; cost, $8,000. 

Spring Hill, Linden, Wis., built 100-ton mill; cost, $25,000. 

Tiffany Zine, Potosi, Wis., built 500-ton mill; cost, $75,000, 

Vinegar Hill Zine, Livingston, Wis., built 200-ton Black- 
stone mill and duplicate plant at New Diggings. 

Wisconsin Zine, New Diggings, Wis., built two mills; capac- 
ity, 300 tons each; total cost, about $80,000; also built 400-ton 
mill at Days Siding, I1l.; cost, $50,000. 

Midwest Sulphur, Cody, Park County, Wyo., built sulphur- 
refining plant: capacity, 450 tons per month; cost, $30,000. 

Consolidated Mining and Smelting, Trail, B. C., improve- 
ments included 10-ton sulphuric-acid plant, electrolytic zinc 
plant of about 30 tons’ daily capacity, also copper refinery 
of 35 tons’ capacity. 

Davys, M. S., Kasio, B. C., rebuilt old sampling works into 
100-ton lead-zine concentrating and magnetic separation 
plant; capacity, 100 tons daily; cost, $15,000. 

Dolly Varden, Alice Arm, B. C., built 250-ton concentrator; 
cost, $100,000. 

Florence Silver, Ainsworth, B. C., built 300-ton mill. 


Granby Consolidated, Grand Forks, B. C., installed oil 
engines to supplement water power. 

Highland Valley, Ashcroft, B. C., built 75-ton concentrator 
20 mi. southwest of Ashcroft; cost, $40,000. 

Ivanhoe, Sandon, B. C., rebuilt 100-ton mill destroyed by 
fire. 

Molybdenum Mining and Reduction, Alice Arm, B. C., built 
100-ton flotation plant. 

Relief, Erie, B. C., built 50-ton cyanide mill addition to old 
mill; total capacity enlarged plant, 75 tons daily; cost, $32,000. 


British American Nickel, Sudbury, Ont., started construc- 
tion on new smeltery and refinery. 

Buffalo, Cobalt, Ont., built 600-ton flotation plant; treats 
about 500 tons tails and 100 tons ore daily. 
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Canadian China Clay, Quebec, Que., increased capacity of 
plant to handle 20,000 tons of clay annually. 


Coniagas, Cobalt, Ont., installed 10-ton cyanide plant for 
concentrates; 100-ton flotation planned. 


Dome Lake, South Porcupine, Ont., built 80-ton amalgama- 
tion and cyanide plant—will be increased to 200 tons. 


Dominion Reduction, Cobalt, Ont., installed Callow flotation 
plant; capacity, 60,000 tons annually. 


Dome, Porcupine, Ont., increased mill capacity to 40,000 
tons per month, which will be further increased to 45,000 tons. 
Sunk new main shaft equipped with steel head frame and 
hoists capable of handling 75,000 tons monthly. 


Hollinger Consolidated Gold, Timmins, Ont., annual mill 
capacity being increased from 600,000 to 1,200,000 tons, or 
about 3,000 tons daily. Completion expected in March, 1917; 
cost, about $500,000. 


International Molybdenum, Renfrew, Ont., built 100-ton 
mill; also built refinery at Orillia, equipped with three electric 
furnaces, and produced first Canadian ferromolybdenum on 
Sept. 21. 


International Nickel, Port Colborne, Ont., started con- 
struction of refinery to cost $5,000,000; spent $750,000 on 
Creighton mine at Copper Cliff, sinking new shaft, construct- 
ing what is said to be largest steel headframe on continent; 
also built power plant and sorting house. 


King Edward, Cobalt, Ont., installed flotation plant. 


Lake Shore Mines, Ltd., Kirkland Lake, Ont., installed new 
mining plant costing $15,000; mill construction postponed 
till 1917. 


MeIntyre Porcupine Mines, Ltd., Schumacher, Ont., built 
450-ton cyanide plant, to be increased to 600 tons early in 1917. 


Miller Independence, Boston Creek, Ont., built 5-stamp 
mill 


Mining Corporation of Canada, Cobalt, Ont., replaced 
stamps by tube mills; built new refinery. 


MecKinley-Darragh, Cobalt, Ont., installed 175-ton flotation 
plant for treating mill tailings. 


Mond Nickel, Coniston, Ont., enlarging smelting and con- 
verting plant to capacity of 2,000 tons daily; estimated cost, 
$500,000. 


Northern Customs Concentrator, Cobalt, Ont., installed 100- 
ton Callow flotation plant. 


Schumacher, Porcupine, Ont., increased mill capacity to 125 
tons daily. 


Tech Hughes, Kirkland Lake, Ont., installed 100-ton cya- 
nide plant. 


Hydro-Electric Smelting, St. Johns, Newfoundland in- 
stalled oil-flotation plant and 10-ton electric furnace. 


Important Books of 1916 


Among the more important books published in 1916 
were the following: 

Eckel, Edwin E. “Iron Ores: Their Occurrence, Valuation 
and Control.” (430 pp., $4.) 

“Engineering and Mining Journal’ (Editorial Staff) “De- 
tails of Practical Mining.” (544 pp., $5.) 

Ford, William E. ‘“Dana’s System of Mineralogy.” Third 


Appendix to the Sixth Edition, Completing the Work to 1915. 
(87 pp., $1.50.) 

Heath, George L. “The Analysis of Copper and Its Ores 
and Alloys.” (292 pp., $3.) 

Hoover, Theoflore J. “Concentrating Ores by Flotation.” 
Third Edition. (320 pp.) 

Howe, Henry Marion. “The Metallography of Steel and 
Cast Iron.” (641 pp., $10.) 

Ibbotson, Fred, and Aitchison, Leslie. “The Analysis of 
Nonferrous Alloys.” (230 pp.) 

Lahee, Frederick H. “Field Geology.” (508 pp., $3.) 

Liddell, Donald M. “The Metallurgists and Chemists’ 
Handbook.” (603 pp., $4.) 

Lindgren, Waldemar. ‘Mineral Deposits.” (882 pp., $5.) 

MecGrigor, G. D. “Field Analysis of Minerals.” (88 pp., 
3s. 6d.) 

Megraw, Herbert A. “The Flotation Process.” (240 pp., 
$2.50). 

Ries, Heinrich. 
(856 pp., $4.) 

“ers. T. A. (Editor). “The Flotation Process.” (364 
pp., ” 

Sauver, Albert. “The Metallography and Heat Treatment 
of Tron and Steel.” Second edition, revised and enlarged. 
(486 pp.) 

Spencer, L. J. “The World’s Minerals.” (327 pp., $2.75.) 

Weed, Walter Harvey. “The Mines Handbook,” Vol. XII. 
(1,699 pp., $10.) 

Young, George J. “Elements of Mining.” (628 pp., $5.) 


“Economic Geology.” Fourth edition. 
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Mining Stocks in 1916 on the 
New York Exchanges 


The accompanying tables show the 1916 mining-stock 
quotations and transactions on the New York and Boston 
Stock Ixchanges and the New York Curb. The year 1915 
saw a most remarkable rise from the low ae of the 
first of that year, which were maintained by fixed “mini- 
mum prices” in some cases. But 1916 has witnessed a 
greater rise and what has been in many respects the great- 
est bull market in the history of the Exe ‘hange. The rise 
in stock prices was checked early in the summer by an 
advance in call-money rates, but later in the summer low 
rates were restored and the bull market was in full swing, 
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3,176,800 shares, which was exceeded only once and that 
in 1901, which year carried the only other two 3,000,000- 
share days in the history of Wall Street. 

The varying fortunes of war were reflected in the price 
changes of stocks as well as of foreign bonds. Downward 
swings of the market heralded the approach of war com- 
plications through disregard of this country’s rights by 
Germany’s submarines; recoveries marked Germany’s re- 
sponses to protests that were made by the State Depart- 
ment. At all times the ticker proved to be an extremely 
sensitive barometer of the mystifying changes which came. 

Looking back over the record of a year, it might seem 
that prices fluctuated aimlessly, now up and now down, 
but it must be remembered that at all times there was a 


MINING STOCKS ON THE NEW YORK STOCK EXCHANGE 








—— 1913— ——-1914 ~ ———1915 ————— Range Year 1916 Total 
Company High Low High Low High Low First High Date Low Date Last Sales 
Alaska Gold Minestf........ 243 18 28} 194 40} 213 243 263 Jan. 7 103 Dee. 21 
Alaska Juneau Gold auninats md a ; : 13} 93 10° 103 Jan. 7 63 Oct. > " 390700 
Allis-Chalmers Mfg. . 9 73 144 6 493 73 31 38 Nov. 25 19 July 19 27 843,365 
Allis-Chalmers Mfg. pf.. ; 433 40 49 323 85; 33 83 92 Nov. 9 703 July 18 843 264,045 
Amer. Smelt. and Ref. Co... 743 58} 71} 503 108; 56 107 1233 Nov. 21 88} Apr. 22 104 4,820,333 
a. a. — ~_ pf. 107 97 105 97} ‘a 100 2 1183 Oct. 21 1093 Apr. 22 114} : 49, 105 
merican Smelters pf. A.... ao oH ; ; 86 923 102 Nov. 18 91% ly 1 
American Smelters pf. B.... 86 793 85 793 853 78 863 973 Nov. 27 843 wy 3 33 i9 
ce Zine. sane — ers 32} 15} 213 123 at oot + a Apr. 10 292 July 10 353 1,649,010 
mer. Zinc, Lead me : ee be ; ate 3 67} Nov. 1 593 July 11 723 106,200 
Anaconda Copper Mining C ‘0.T 7" ss = 244 913 493 = - | ag = 77° Dat. 22 81k 7,412,724 
atopilas Mining araa os i i 5 ; § an. 13 4 3 
Bethlehem Steel Co......... 41 25 46; 29} 600 461 455" 700 Nov.18 415) Jam’ an 525" 103:487 
Bethlehem Steel Co. pf. whee is 74 62} 91} 68 184 91 145 186 Nov. 17. 126 July 21 135 18,158 
Butte & Superior{{......... oan ma ai — 793 53 72 1053 Mar. 10 4li Dec. 21 452 1,696,390 
Chino Comet oa aw tak SEE BRE ONev ts tek T5388 7°30 
Speeds dscidare ; ; ; ; 4 Ov. ; uly ’ ,266 
Colorado Fuel and Iron...... 44 243 34} 203 66} 21% 52 633 Sept. 30 38: fom 22 44} 1,900,060 
on Min aan 19} 2 18 6 304 16 78i 30 Teh. 3 18 Deo 201 19965 
UNE DETOOO ss iva ve cne ene } ; 4 $ 5 eb. Dec. 21 17, 
Federal Min. and Smelt... 18 i 15 7 60° : 32. 35, Jan. 7 128 July 13 13° 716730 
Federal Min. and Smelt. pf. 44 33 43 283 65 20 52 57} Jan. 7 353 Apr. 24 39 61,041 
General Chemical Co. . . 1853 170 180 160 360 165 290 380 Mar. 18 285 Mar. 1 310 10,686 
General Chemical Co. pf... a 109; 104 110 107} 116 106 114 117 Dec. 8 1133 July 5 1163 7,420 
Granby Consolidated 783 51 91 60 91 793 85 120 Nov. 18 80 July 12 88 191,780 
Great North. ctfs.for ore prop 41} 254 394 22} 54 253 503 502 Jan. 3 32 Dee. 21 354 1,273,313 
ee Sraeaeet. BSA hess 353 273 42} 21 Fa Z a a7 _ = ba June 26 43 326,460 
uggenheim Expl.......... 3 i an. 202 Mar. 29 21 139,165 
Homestake Minton ee wee 120 1003 1203 1093 124 116 1264 Bei Oct. 7 1263 Jan. 12 be 2,138 
Inspiration Con. Cop.tf.. 193 13; 193 143 47} 163 45 743 Nov. 18 423 Apr. 22 563 , 4,941,930 
International Nickel v. tr. ctfs : hae ; 2233 1793 197% 563 Jan. 17 383 Dec. 21 (a) 41a ¥ 2,397,601 
| poninoneel ine pf.,v.tr.ctfs  ... ; ae es 1 ' = be = _ 2 = Aug. 1 1063 5,425 
ennecott Copper.......... <a ae 7 5 } ; Nov. A Dee. 21 45 5,602,759 
Lackawanna Steel Co....... 497 293 40 26} 94: 28 80° 107 Nov. 17 64 May 5 a2 1,527,345 
Miami CopperttT. . eres 263 203 243 163 36} 17} 36 493 Nov. 20 33 Aug. 3 393 1,079,770 
National Lead Co.. ies 43 52 40 703 44 66 743 Sept.21 57 Dec. 21 58 "473,434 
National Lead Co. pf. eaewaws 1073 102 109 105 115 104% 113 117% Oct. 3 1113 Dec. 21 1122 9 
Nevada Con. Copper Co. Ht 20 13 163 103 17 113 163 34} Nov. 20 15 Jan. 31 233 1,121,571 
Old Dominiont. . 56 413 54. 44, 64 38} 72} 73: Mar.10 693 Apr. 19 704 "1300 
Ontario Silver Mining....... 34 2° 23 24 123 2 94 113 Jan. 7 53 Nov. 4 . 15,600 
Pittsburgh Steel pf...... -<. © 90 93 82 1023 74 97 106 Oct. 5 933 Feb. 10 102 19,771 
6 ed ae pee 43 : a if 7 i # 6: = 8 : Nov. = 4 aon 
uicksilver p i 4 ‘ an. 26 5 May 3 32,370 
Ray Consolidated Coppertt. . 22 15 223 15 273 153 253 37 Nov. 20 20 June 29 + 253 1,872,028 
Republic Iron and Steel Co. 283 17 27 18 573 19 55 93 Nov. 20 42 June 26 773 3,421,645 
Republic Iron and Steel Co. pf 923 72 91k 75 1123 72 110 117 Nov. 20 101 Dec. 21 104 67,646 
Shattuck Arizona Copperff 31 21 293 18 38 183 334 403 Feb. 14 22 Dee. 21 26 639,864 
Sloss-Sheffield Steel and Iron 453 23 35 193 663 24 633 931 Nov. 16 37 July 14 62 377,295 
Sloss-Sheffield Steel and I. > 931 88 92 85 102 85 101 1033 Nov. 16 914 Apr. 22 100 7,885 
ey Conger’, sare 7” ” 363 243 7 a ¢ “ a. ; 154 ~— a 7 es 
. 5. Reduction an e 2 i ‘ 4 ‘ 2 8 Jan. 2 ec. , 
U.S. Reduction and Ref. pf 4 3 3 3 10} 1 4 3 Jan. 4 } Dec. 29 } 45,900 
U.S. Smelt. Rof. & Min.t. . 433 24 433 24} ; 693 814 Nov. 21 57 Dec. 21 644 854,770 
U.S. Smelt. Ref. & Min. pf.t 503 45} 483 401 ; 2 52 534 Apr. 11 50 June 20 52 18,720 
U. S. Steel Corporation...... 69} 497 67} 48 893 38 88} 1293 Nov. 27 793 Mar. 1 1063 35,248,370 
U. S. Steel Corporation #. ; 1103 102} 1123 1033 117 102 117 123 Nov. 2. 115 May 8 1193 323,440 
Utah Coppertft.. ae 60¢ 398 59% 45] 813 48} 803 130 Nov. 18 743 July 14 1013 3,016,930 
Vulcan Detinning.. i waty ee 213 i ; : 19 5 4 103 Sept. 19 7 Mar. 10 103 995 
Vulean Detinning pf wd 90 49 35 21 43 21 25 26} Sept. 19 203 Sept. 18 263 351 


Highest and lowest prices of the vear are based usually on sales of 100 shares. W 


€* + Par $50. t Par $25. +t Par $20. tt Par $10. ttt Par $5. 


culminating in October and November with ridiculously 
inflated prices and great overspeculation. 

Storm signals were put out from various conservative 
sources, and a series of unfavorable bank statements 
checked this speculation. Early in December call money 
rose to 15%, the highest rate since 1912, and the request 
for peace negotiations by the German Emperor caused 
tremendous selling, resulting in some of the heaviest mar- 
ket transactions since the panic of 1907. These, however, 
were exceeded a few days later by a 3,000,000-share day, 
incident to the President’s note to the belligerent nations 
ahout the peace proposal, which was the third time in the 
history of Wall Sreet that sales had exceeded 3,000,000 
shares in one day. The sales for Thursday, Dec. 21, were 


here prices are used for less than that amount they are marked with an asterisk 
(a) Jan. 18, 1916—par value of common stock reduced from $100 to $25. 


real or threatened danger that the market tried to dis- 
count. At the same time there was expressed in the up- 
ward trend of prices an estimate of the improvement 
which was being worked in the industrial and railroad 
situation. 

The market ended the year much disturbed and un- 
settled, with prices generally much below the high of the 
fall boom, but still very high. 

The volume of new securities listed was extraordinary: 
Most of these were brought out on the Curb market and 
transferred to the Big Board after a brief seasoning 
process. 

The curb prices follow; for curb prices in New York 
in 1915 refer to the Journal of Jan. 8, 1916, p. 81. 
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MINING STOCKS ON THE NEW YORK CURB—1916 


Company Open High Low Last Total Sales 
Atlanta... } . *234 *234 *7 *10 1,683,810 
Alta Con Min. Beccles Sa *32 ¥*13 *32 285,400 
Am. Commander. 56.5 a *18 *54 *54 528,000 
Beaver Consolidated. .... au *37 *38 *37 *38 2,000 
Big Cottonwood. tee *5 *5 *32 *5 51,900 
Big Ledge Dev. Bees cask. lj 8 13 3§ 922,400 
Bingham Mining............ 10; 154 9 10 281,850 
DERE re mo Sk *40 *434 *7 *10 530,400 
Butte Cop. and Zinc.. ae 63 21 4 103 902,100 
Bema Mimes............... Ik 1g 1 1} 14,548 
Butte-New York............ 33 44 13 3 125,880 
Cactus Mining.............. oO 13; 1} 2,600 
Calaveras Cop.............. 3 63 23 53 170,870 
Caledonia Copper. a *85 13 *41 *48 792,678 
ee ee 2 23 1 13 628,000 
Cashboy..... Pe aces *42 *9} *33 *7 817,900 
Cerro de Pasco Cop........ 39 473 3241 343 298,120 
Comstock Tunnel rr *10 *17 *7 *9 181,200 
Cons. Ariz. Smelt.. 1 3 iF 1? 1,662,400 
Cons. Copper Mines. . 2 5 1} 35 152,924 
Consolidated Nev.-Utah.. ts 5 4 ts F459,400 
Davis-Daly Copper..... ‘ 33 33 33 3 3 
Dia. Black Butte..... nea *5 *5 *3} *4 48,400 
Dome Ex....... *38 *40 *35 *36 36,400 
Ely Con....... cocci ES *16 *14 *15 7,000 
Emma Copper. . *19 33 *173 lj 2,574,715 
Federal Reserve Min........ *18 *24 *15 *16 500,800 
First Nat’l Copper........ : 8i 8 3 3} 358,585 
Florence........ *53 *77 *43 *77 157,456 
Gold Hill. . *30 *10 ¥*13 99,300 
Goldfield Cons.... ; lit 13 *48 *70 781,000 
Goldfield Merger. *20 *21 *5 *6 769,280 
Greenw. Cop. M. &S..... ‘ *6 *7 *5 *7 118,700 
Hecla Mining.... ; 33 92 33 j 350,342 
Howe Sound, w.i. ; ; 74 93 } 63 302,415 
Inter. Mines Dev. Co........  *22 *31 *10 *10 47,475 
Iron Blossom. reek a 23 | Pe 229,220 
Jim Butler. . bee 1} 13 *78 *84 437,208 
Jumbo Extension......... 15 13 *21 *27 1,056,505 
Kerr Lake..... ~ 44 53 435 5 16,60 
Kewanas... ae *22 *28 8 *19 557,50 
La Rose Consol. . ; oe aL 1 3 oe 146,400 
Magma Copper. 15 69 13 393 616,745 
Majestic Mines.......... . 11s 15 3 3 117,200 
Marsh Mining. Sasa, *41 *7 *10 1,225,750 
Mason Valley..... ood ; 8} 2 53 228,450 
MclIntyre........ casa B 245 3 1; 128,450 
McKinley-Darragh. . ‘ *40 *72 *40° *51: 405,050 
Mines Co. of Am........ : 32 4 lj 2} 48,945 
Montana Con............... i 1k t $ 81,150 
Mother Lode......... . S25 *54 7" *41 4,346,000 
Nat. Zine and Lead....... : 23 43 33 23,420 
Nevada Hills......... .. *20 *21 “17! *17 8,300 
New Utah Bingham.... 43 53 1 13 76,750 
Nipissing Mines............ 7; 93 6} 8) 349,485 
N. Butte Develop...... ; 3 , + 4 76,900 
Ohio Copper..... ecb ene 13 23 iF 13 188,100 
Oro Shs one nee *5} *6 *213 *213 334,560 
Peterson Lake.......... ee. *39 *20 *21 328,600 
Ray Hercules.. ; ; 33 64 3 5 539,450 
Rex Con. Min......... . *3) *75 *123 *47 2,908,900 
Rochester Mines. oo *84 *50 *64 1,161,850 
Sandstorm Kendall. . Soe 8 83 5 6 69,200 
Gee Oe... *26 *26 *13 *15 669,520 
Santa Fe.. 33 3} 2 25 41,300 
Seven Troughs Coalition. *46 *60 *30 *30 121.150 
Silver Pick......... ; *7 *38 *3 *23 652,820 
Stand. Silver-Lead....... : 1235 2 3 i 395,790 
Stewart. cau 5 § ¥, 3 384,150 
Success Mining. ea seaeet *65 *95 *30 *42 1,995,700 
Superstition M. Ce ects *32 *72 *28 *48 529,300 
Temiskaming. seas s SS *81 *51 *67 275,100 
Tonopah Belmont........ 44 543 4 4} 76,012 
Tintic Mining....... bi 3 13 4 Fe 11,700 
Tonopah Merger. .. *60 *61 *60 *61 300 
Tonopah Extension.......... 4 ee ies 32 
INN 6 cass 5 ci xas sem oes *14 1 } 5 15,156 
Tuolumne. ren } 23 3 2 156,300 
Tri-Bullion. ... 3 1 4 & 76,100 
U. 8. Continental Min.. *8 *18 *4 *9 1,388,200 
United Verde Ex . ; 6} 45 4 373 1,120,400 
West End Cons. . . *81 iF *65 *69 429,445 
Wettlaufer Silv. Mines..... . *16 *23 *10 *13 126,000 
Wh. Knob. Cop. pfd..... 13 3 12 23 18,210 
Yukon Gold Mine...... ; 22 23 2} 23 26,300 


* Cents per share. 


BONDS ON THE NEW YORK STOCK EXCHANGE 


——1915—— 1916 Sales in 
High Low Open High Low Last $1,000 








Alaska Gold M., 6% conv., ’25, 


IN ooops 54 Aviec 150 1123 117 117 85 85 481 
Alaska Gold M., 6% conv., 25, 
NE I Ss Sn even cih wise ; ocx 985 105 847 84] 524 


’ Am. Sm. Sec. “Co., 6% o, 1926... 1153 1038 122% 122% 1053 1053 11,497} 
Beth. Steel, Ist. ext. ‘Sis, 1926. 103 


98} 1023 1044 1023 103: 1,221 
Beth. Steel, Ist and ref. 5’s, 


CR Oe ir hg ta 102) 854 1017 1034 997. 102 2,498 
—— ‘Copper, coll. tr. 6’s, 


archaeal pes As 98 993 97; 98 697 | 

Chile. icc conv. 7’ s, 1923. cine: 154 1203 128 16,823 

Granby Consol., conv. 6’s, ’28 11 ‘ 98 104 117 1013 106 2,358 

Illinois Steel, deb. 4}, 1940 .. 923 823 91 941 89} 91; 2,599 
Indiana Steel, Ist mtg. 5’s, 

See ... 1023 99 1013 +105 101, 102; 2,914 
Lacka. Steel, ‘Ist conv. 5’s, 

ea . 4 89 981 1014 97; 1014 2,391 
Lacka. Steel, Ist conv. mtg. 5’s, 

Series A, tre 97 65 922 109 90 98 15,875 


Nat’l Tube, Ist mtge. 5's, 1952 102 96. 101; 1023 99; 101 2,020 


Re public I. &&. 10-30-yr. a. 7. 
5's, °40.. 972 903 97 1023 952 993 3,185 
Tenn. C. I. Q. RR, Ist 5's, 
1951. .....- 1032 100 1014 1032 1003 1017 127 
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BONDS ON THE NEW YORK STOCK EXCHANGE—Continued 


—1915—~. ————_ 191 —— Sales in 


High Low Open High ow Last- $1,000 





BER AE e E 136 117 1242 «125 88 90 1,279 

U. . Red. & Ref. Ist sk. fd. 6’s, 
Mk Peat de ce inl 30} 20 23 254 103 254 38 

DD, s Sm., Ref. & M., conv. 6's, 
WN 6 oo hand eon a cee Sine: sittie: ee “OE. 6 107 2,249 

U. 8. Steel, 10-60 yr., s. f. 5’s, 
era a oe) 105 99; 104; 107§ 103 1052 18,3983 
Va. IronC. & C., Ist 5’ s, 1949 90} 82 89 90} 823 87} 230 


Mining Stocks in 1916 on the 
Boston Exchange 


p Total 
High Date Low Date Last Sales 


Adventure...... a4 6 Dee. 7 If Dee. 17 3} 48,058 
Ahmeek..... . 11253 Nov. 18 91 Aug. 1 103 32,483 
PN. ccs. : 833 Nov. 21 56 ~=Dee. 21 64 64,035 
Arizona Commercial. . 18 Nov. 20 73 July 29 143 392,265 
Butte Alex Scott. 10 Mar. | 8: Jan. 10 10 1,610 
Butte Ballaklava.... : 53} Feb. 5 13 Aug. 2 2 190,431 
Calumet & Arizona..... 101 Nov. 20 66 June 28 77 223,021 
Calumet & Hecla........ 640 Nov. 20 510 # Dee. 21 550 8,263 
Centennial........ Me 27. ~=— Nov. 20 14 July 17 21 17,470 
a per Range ; i 87; Nov. 21 59 Dec. 21 643 533,205 

Se 34 Mar. 17 2 say 3 } 31,886 
bes} Butte. Pert kate 20 = Nov. 18 14 July 12 15 336,969 
OS re 133 Nov. 20 6 June 23 8} 70,767 
ee ee eee 233 Nov. 20 104 June 28 16} 43,525 
Hedley. . ba eauiael aha ate 274 Jan. 26 16} Sept. 18 20} 2,174 
EE ae 63 Nov. 21 a . 10 34 15,557 
Island Creek. . whee 73: Dec. 6 42 Sept. 27 58 73,833 
Island Creek, Pid. We anata 93; Dec. 2 88 Jan. 29 91 3,634 
Isle Royale. . nen 43 Nov. 20 25 July 13 33 101,359 
Kerr Lake...... Durer 53 May 3 34 Mar. 4 4h 30,511 
Keweenaw.............. 8 Apr. 6 2: Feb. 11 4. 68,401 
ee eee wlieoahe le 193 Feb. 10 91 July 14 16 76,051 
La Salle..... os econ iN 4 Nov. 20 33 July 15 4) 241,214 
Mason Valley....... a 9 Nov. 18 14 Aug. 3 53 75,054 
Mass Consolidated...... 19% Nov. 20 10 July 13 14 156, 993 
Mayflower........ oa 5 Feb. 10 2 Jay 5 2} 17,087 
Michigan...... React 4; Nov. 6 13 Jan. 5 34 64,203 
Mohawk. ei as hae 108 Nov. 20 773 July 11 95 87,038 
New Arcadian........... 10: Jan. 4 4; July 14 53 49,254 
New Idria. ef eeu 24; Jan. 19 9 July 19 143 94, 291 
Nipissing...... Pree 9 Nov. 21 6 Mar. 1 8} 43, 760 
North Butte. . acs 32} Nov. 20 20) «July 13 23} 260,517 
Ojibway....... ‘ 2; Apr. 6 14 July 15 20,744 
Old Colony Mining...... 4 fan. 35 ii July 14 2 24,105 
| en : 105 Nov. 20 70 =July 14 87 41,269 
MS ccc olerss wontons 1093 Nov. 21 81 = July 12 88 38, 331 
Santa Fe... DAI Me 868. ; Jan. 8 li July 28 2 82,297 
oO ere 124 Feb. 14 7 July 13 9 189, 440 
South Lake..... Sitar 8} Jan. 4 4 Aug. 4 54 34,152 
St. Mary’s....... ; . 10 Nov. 20 613 Jan. 31 88 55,257 
Superior....... peo 283 Jan. 3 123 July 15 13 25,606 
Superior & Boston....... 8} Oct. 31 14 Jan. 13 54 290, 183 
Tamarack... 564 Jan. 14 33. sug. > 54 84,420 
ATMOIAY «5060-5 tz Jan. 3 44 July 12 6 80,889 
Utah Apex. : 5} Apr. 10 2i Dec. 21 2 273,959 
Utah ne desis 303 Nov. 31 123 Jan. 15 173 187,584 
Utah Metal....... : 114 Mar. 13 5t Dee. 21 5} 480, 295 
Victoria.... 8} Nov. 18 a gon. 3 52 80, 493 
Winona. . , 81 Nov. 20 3{ Mar. 27 5 91,132 
Wolverine.... ; 67; Feb. 10 45 Oct. 9 46} 22,875 
Wyaenhtot....:.... 2; Feb. 14 1, Aug. 12 13 37,257 

# 


Coal and Coke 


Coal production records were smashed in 1916, when 
the output was around 597,500,000 tons, compared with 
570,000,000 tons, the previous high record established in 
1913. The quantity of bituminous coal mined was 509,- 
000,000 tons, an increase compared with 1915 of 66,500,- 
000 tons, or 15%, according to estimates by the United 
States Geological Survey. The quantity of Pennsylvania 
anthracite was about 88,312,000 net tons, a decrease of 
600,000 tons. The largest increase was in Ohio while 
only three states, Maryland, Oklahoma, and Texas made 
smaller productions than in 1915 

The coke output of the United States also broke all 
records in 1916. More than 35,000,000 tons of beehive 
coke was manufactured, an increase of over 27% com- 
pared with 1915, and 500,000 tons more than the record- 
breaking total in 1910. Byproduct coke amounted to 
19,200,000 tons, an increase of more than 5,000,000 tons, 
or 36% compared with 1915. The estimated total coke 
production, was 54,300,000 tons, an increase over 1915 of 
12,700,000 tons, or.30%, and over 1913 of 8,000,000 tons. 


SLO: Said >t 











January 6, 1917 


ENGINEERING AND MINING JOURNAL 





Mining Dividends in 1916 


The tables which follow show the dividends paid in 
1915, 1916 and to date by the principal mining, metal- 
lurgical and holding companies of America. The list 
includes practically all United States mining companies 
that have paid dividends since 1909, except a few that 
have ceased to have a separate corporate existence and 
those which do not make public reports. 

The total dividends of $170,388,378 disbursed by 127 
companies in 1916 set a new record for the United 
States, reflecting the domestic prosperity and the tremen- 
dous war demands for the metals. In 1915 there was paid 
$78,369,535 by 109 companies, while in 1914 there were 
90 companies which paid $60,323,529. 

As we have always pointed out, however, these divi- 
dends do not mean the receipt by the public of these 
amounts. For instance, a large share of Nevada Con.’s 
payments go to Utah Copper, while Champion’s are split 


equally between St. Mary’s Mineral Land and Copper 
Range. Also, there are large producers which do not 
make their dividends public, although this policy is he- 
coming less common. 

With the metallurgical and holding companies, the 
1916 payments were $136,068,684, while in 1915 they 
were $83,314,863 and in 1914 they were $90,434,677 

As most mines are commercial producers of two or 
more metals, no attempt is made to classify them as 
copper producers, lead producers, ete. 

Canadian, Mexican and Central American mines paid 
$20,280,673, against $10,521,382 the preceding year, 
and $15,231,122 in 1914. 

This increase was no doubt due to the improvement in 
the silver situation in the case of Canadian companies. 
Green Cananea which made no disbursement in 1915, 
paid $3,907,284 in 1916, 


DIVIDENDS OF MINING COMPANIES IN THE UNITED STATES 


SHARES een 


Par Per 

COMPANY NAME SITUATION Issued Value Share 
PM oe Sets os aw ae oa Colo. 1,438,989 $1 
fe OS eee er ere Mich. 200,000 25 $15.50 
Alaska Goldfields............ Alas. 250,000 5 12 
Alaska Mexican, g........... Alas. 180,000 5 50 
Alaska ie Wedd ca vo ees Alas. 200,000 25 3.3 
Alaska United, g. bcos Alas. 180, 200 5 1.40 
Allouez, c. ney? Mich. 100,000 25 1.00 
Am. Zine, Lead & Sm.. tery US. 228,120 25 yarn 
Am. Zine, a - Sm., + Did... ; U.S. 96,560 25 
Anaconda, c. 4 2 Mont. 2,331,250 50 : 
Argonaut, g. Saar Calif. 200,000 5 . 60 
Arizona Commercial, Ms Patt Ariz. 265,000 5 : 
Arizona Copper, pf. (b).. oli Ariz. 1,426,120 1.20 
Arizona Copper, com......... Ariz. 1,519,896 1.20 .42 
Arizona United, C............. Ariz. 2,500,000 1 . 
(9 er er Mich. 100,000 ae) “Dre kee 
Barnea-King, @.......200006: Mont. 400,000 5 
Big Pour TeORacc ees ns Utah 400,000 1 .023 
Bingham-New Haven, c...... Utah 228,690 5 ze 
Board of Trade, ............ Wis. 120,000 ee 
ee ae See Colo. 300,000 me 0 re 
ED BRS Cis rag 6 era atae ok ees ee Nev. 412,000 eee 
Boston-Sunshine, g. hai wes Utah 150,200 1 
Brunswick, g. areereeas Calif. 395,287 1 18 
Bunker Hill Con., g. ee Calif. 200,000 1 30 
Bunker Hill & Sull., Ls....... Ida. 327,000 10 3.25 
Butte-Alex. Scott, c.......... Mont. 79,311 10 .30 
Butte & Ballaklava, c........ Mont. 250,000 10 
Butte & Superior, z.......... Mont. 290,197 5 18. 00 
Caledonia, l.s. ee ne Ida. 2,605,000 1 29 
Calumet & Arizona, ¢ Fevaace es Ariz: 642,378 10 3.25 
Calumet & Hecla, c.......... Mich. 100,000 25 50.00 
COM TING) Bie cis ve cence Colo. 1,100,051 4.86 .24 
Camp i MI So hades ees Colo. 650,000 4. 86 34 
CE aie ss eccceedncans Utah 500,000 1 <a 
Cenaaiek, 6 fork Gs Mich. 90,000 25 , 
Centennial- ow. ‘Ls. g. ey St Utah 100,000 5 
Center Creek, l.z. dea Mo. 100,000 10 .40 
Cerro Gords, z.l.s. Mivecas Ga 1,000,000 1 
2 at reo Mich. 100,000 25 31.00 
Chief Con., s. g. ee aes Shes Utah 883,020 1 10 
Gs Gc acn cs c'etie ee ncieelee N.M. 869,980 5 3.00 
Cliff, g.. er eee ee 100,000 1 ae, 
Cliff, ten re hea ge. Utah 300,000 > | “wateou 
Colo. Gold Dredging. ak Colo. 100,000 10 Siete 
Colorado, |.s.g. Sr Bias Utah 1,000,000 oe Ween” 
CATO 0 65 0:5 5-5 6 since as Ore. 1,661,000 1 Search 
Comstock Phoenix, 8. Be Nev. 800,000 1 ; 
Con. Interstate-Callahan, z... Ida. 464,990 10 5.50 
Con. Mercur, qi ewes - Utah 1,000,000 1 ; 
Continental, z nee Mo. 22,000 25 11.00 
Copper Range, c Cees 3 eae Mich. 394,001 25 : 
Cresson Cons., *: pated Colo. 1,220,000 1 1.20 
a A ere ; Utah 300,000 1 1.00 
Daly West,s.l............. ; Utah 180,000 20 
De Lamar, Re bse Casares Ida. 80,000 5 
PO BONE. cc ccc cos kee Colo. 2,843,342 024 
pS are ee Mo. 65,782 100 aah 
Ducktown, EES re ertot ar Tenn. 199,800 4.86 . 24 
Duluth & Utah Dev.,ls....... Utah 50,000 20 . 08 
Dunkin, g........ en Colo. 200,000 1 .05 
Eagle & Blue Bell, g.s.1.. Bae Utah 893,146 1 a 
Elkton Con., g. eneeg¥ Colo. 2,500,000 1 . 04 
po) ON Pe ee eee Colo. 490,000 5 
Empire Copper.............. Utah 1,000,000 1 18 
II vaio ere are. scp 0008 os ; Calif. 1,339,451 | ei 
Ernestine, g.s. (h)............ N.M. 300,000 5 .10 
Federal M. &Sm.,com........ Ida. 60,000 100 , 
Federal M. & Sm., pf....... : Ida. 120,000 100 4.00 
First Nat. Cop.. Calif. 600,000 5 

a Paid steak dividend equivalent to $12.50 per share. b Two lien. 
included. e Includes return of capital; property sold to Tonopah Placers Co. 


Co. h Absorbed by Mogollon Mines Co. in 
Copper Corporation. t Includes $6.00 acoder back dividends. 
of $11.85 per share is included. q Successor cf Daly-Judge Mining Co. 





c ‘Taken over — Utah Metal and Tunnel Co. 
f Includes li es payment. 

t Reorganization of Horn Silver Mining 

m_$351,750 paid in scrip. 

r Dissolved in 1915. 





—— —-——DIVIDENDS PAID————_—__——. 
1915 1916 
Per Total Latest 
Total Share Total To Date Date Amount 
; ; ; $122,004 Jan. ‘11 $0. 004 
$1,150,000 $12.50 $2,500,000 6,050,000 Oct. ’°16 4.00 
30,375 dutwek af? ‘ 403,250 Jan. °15 a 
90,000 ic : 2 3,507,381 Nov. °15 .10 
650,000 1.25 250,000 15,785,000 May ’16 .50 
252,280 30 54,060 2,045,270 Feb. ’16 .30 
100,000 7.00 700,000 800,000 Oct. ’16 2.50 
is cls awa a aS 1,108,820 Apr. °13 50 
oe 3.00 289,680 289,680 Nov. ’16 1.50 
6,993,750 7.00 16,318,750 115,891,875 Nov. ’16 2.00 
120,000 .40 80,000 1,780,000 Dec. 16 .10 
, afer .50 132,500 132,500 Oct. ’16 -50 
119,221 bs a 113,448 2,242,515 Nov. °16 
646,336 . 66 1,008,820 18,470,646 July ’°16 . 36 
war ee acdae 01 25,000 25,000 Oct. ’16 01 
piaiars aaraee fats Caan 7,950,000 Dec. *13 2.00 
ce <a 60,000 60,000 June '16 074 
10,000 .10 40,000 50,000 June 16 .05 
285,861 Giada. 960,494 Dec. 715 .20 
kaa. id eae ees 78,000 Jan. ‘Il .05 
Scanierdite ; ee Sarees 1,425,000 Oct. ‘II . 20 
ao " .02 8,240 49,090 Nov. ‘16 .02 
os eka toe 27,261 Nov. ’Il . 03} 
71,152 an cee 203,315 Sept. ’15 .06 
60,000 . 223 45,000 931,000 Sept. ’16 025 
1,062,750 5.25 1,716,750 18, 489, 750 Dec. °16 50 
23,793 10. 65d 844,662 1,054,019 Apr. ’16 10.50 
a ; i 125,000 Aug. ’10 50 
4,998,115 34.00 9,484,156 15,010,486 Dec. °16 6.25 
755,450 35 911,750 1,794,481 Dec. ’16 03 
2,006,557 9 00 5,775,550 28,925,269 Dec. ’16 3.00 
5,000,000 75.00 7,500,000 136,750,000 Dec. °16 25.00 
267,312 a ; 9,750,836 Nov. 715 24 
221,130 34 221,130 1,166,280 July ’16 17 
125,000 75 375,000 500,000 Dec. ’16 25 
rere 1.00 90,000 90,000 Sept. °16 1.00 
a ; 1.00 100,000 4,150,000 Apr. ’16 1.00 
40,000 60 60,000 615,000 Dee. ’16 .10 
eke 023 25,000 25,000 Sept. '16 .023 
3,100,000 64.60 6,460,000 17,960,000 Dec. ‘16 6. 40 
88,053 20 176,481 527,518 Nov. '16 05 
2,609,860 8.25 7,177,335 13,875,330 Dec. '16 2.50 
; - , ~ : 210,000 Dec. 13 05 
; 90,000 Jan. ‘13 10 
1.00 100,000 775,000e Feb. °16 1.00 
oF sag es ied 2,570,000 Dec. °12 . 03 
Cae cia keen 05 83,050 366,350 Oct. °16 . 004 
: : ‘ 40,000 Nov. ’ll 05 
2,557,445 6.00 2,789,940 5,347,385 - Dec. °16 1.50 
; , 3,445,313 July °13 03 
242,000 1.00 22,000 583,000 f July °16 1.00 
1,182,003 10.00 3,940,009 19,108,758 Dec. '16 3.50 
1,464, 000 ae 1,647,000 4,221,162 Dec. °16 25 
300,000 g . 4 1,155,000 Dec. *15 <a 
ae a ca 2 6,606,000 Jan. °'13 15 
oe aaah) : i 875,000 Aug. ‘11 .25 
Sree nan Ol 28,443 113,258 Oct. °16 Or 
‘ ; as as : 3,550,969 Dee. °13 .76 
48,600 7 149,850 “a a Nov. '16 33 
4,000 bei oars 10,000 Mar. '15 04 
10,000 12} 25,000 55,000 Aug. "16 075 
133,972 .10 89,315 535,887 Dec. ‘16 .05 
100,000 sai a 3,579,465 May ‘15 02 
. ae a 1,707,545 Feb. °14 .10 
180,000 .17 170,000 580,000 Dec. ‘16 .07 
ee O13 20,092 20,092 July ‘16 Ol 
30,000 secre, ee 150,000 July °15 10 
‘ te a 2,708,750 Jan. °09 1.50 
480,000 4.25 510,000 13,086,795 Dee. '16 1.25 
.25 150,000 150,000 Aug. ‘16 25 


d Liquidation dividend of $10.50 is 
g Reorganized as Judge Mining and Smelting 

j Includes stock dividend. k Reorganized as Kennecott 
n Return of capital. o Dissolved. p Liquidation payment 








COMPANY NAME 


Fremont Con.,g............ 
IN as are ib. ewe 
Gethin-LeRoy, a ae 
ET TTS 


Gold a 


Gold Coin of ‘i ictor,§ g. tote od 


Gold Dollar Con., g. 
Gold King, g 2 


Gold omnes. ves eee 


Golden Cycle, g 


Goldfield Com. 52! 


rings ete Lz. 
Goon i Central, ¢ g. 5 
Grand Gulch.. 
Granite, g 


Homestake, g......... 
Horn Silver Min., s.c.z.l. 
Horn Silver Mines 7..... 


Inspiration, c....... Ae 
Iowa, g.s.l.. ba ointes haste 


Iowa-Tiger, g. sl. 
Iron Blossoim, s. - Zz. 


Iron Cap, pfd., ae oconaicacee 
Iron Silver, s.1. .. His Sian 
INR, AD... aio.p:<'0 00000 .06% 


Jamison, g. oS Pass 

Jerry Johnson, Pe ae aoe 
Jim Butler-Tonopah, BR. es: 
Joplin Ore & Spelter 

Judge Min. & Sm..... 
Jumbo Ext., gs........ 
Kendall, g. 


Kennecott Copper, c........ 


Kennecott Mines, c.. 


Kennedy, g........ ; we 


Klarpi vette, ass. 
Knob Hill, eer 
Lake Vi iew, :. = ; 
Liberty Bell, g. — 


Linden, z.. Se bee 


Little Bell, ls. 
Lost Packer, c. . 


Lower Mammoth, g.s.c... 


SO. ©......% 
Mammoth, g:s.c.. 


Manhattan-Big Four, g... hie 


Mary McKinney, g 

Mary Murphy, g...... 
Mass Con., c.... 

May Day, g.s.l.... 
Mexican, 8........ 
Disemn, C......-. 

Modoe, g.s. eae 
Mogollon Mines, g.s....... 
Mohawk, c....... 
Monarch-Madonna, mor. ; 
Montana-Tonopah, s.g. 
Moscow M. & M., g.s.c.z 
Mountain, c....... 

Napa Con., q. 

National, zg 


National Fine sinh Lead, lz... 


Nevada Con., c... 
Nevada Douglas, Big a toxs 
Nevada Wonder, g.s..... 
New Idria, q... 

North Butte, c. 

North Star, zg 


Old onciaion M. & Sm., c... : 


Ophir, s.g..... 


Opohongo, g.s.1.. me 


Optimo, z... 
Oroville ihiiee, gz 
Osceola, c 
Osceola, l.z.... 
Pacific Gold...... 
Pacific Mines. . 
Parrot, c. 
Pearl Con., g.. 
Pharmacist, g. 
Pioneer, g. 
Pittebureh-Idaho, 1 
cree Saver | Peak, g. 
Plymouth, g. Keath 
Portland, g. 
Prince Con, ls. 
Quincy, c. ; 
Reorg. ‘Booth, g besies 
y Bs Hines 
Republic, g 


Rochester, l.z..... 7 Agee 


Round Mountain, g. 
St. Joseph, 1... 
Seven Tr. Coalition, g. 
Shannon, c...... 
Shattuck Arizona, c 


Silver King Coalition, Micah. 


Silver King Con., 
Sioux Con., l.s.g. 
Skidoo, g 
Snowstorm, c.g... 
Socorro, g....... 


South Hecla....... be GER PSS 


Standard Con., g.s. 
Stewart, s.l.. 


Stratton’s Ind., ‘g. eesteneenes 
NIE iste ono 0'0-< 0's eo ws 


Superior “< Pitts, c 


Superior, c. ae 


Tamarack & Custer.. 


NS ae 


SITUATION 


Calif. 
Utah 
Utah 
Ariz. 
Utah 
Colo. 
Colo. 
Colo. 
Colo. 
Colo. 
Nev. 
Nev. 
Utah 
Utah 


Ariz. 
Colo. 
Colo. 
Utah 
Ariz. 
Colo. 
Mich. 
Calif. 
Colo. 
Nev. 
Mo. 
Utah 
Nev. 
Mont. 


Nev. 
Utah 
Calif. 
Calif. 
Nev. 
Mo. 
Nev. 
Nev. 
Nev. 
Calif. 
Mont. 
Calif. 
Ariz. 
Nev. 
Utah 
Wis. 
Calif. 
Mich. 
Mo. 
Utah 
Calif. 
Mont. 
Wash. 
Colo. 


SHARES 


Issued 


200,000 
5,000 
750,000 
850,000 
1,000,000 
1,000,000 
2,500,000 
1,000,000 
1,804,772 
1,500,000 
3,559, 148 
550,000 
500,000 
239,845 


10,090 


ee — 
SED Se ee ee TT ee 


Par 
Value 
2.50 


100 


N 
Wm me Nee 
° —-OouN— 


N 


N 


on» oS 


—_— —— Oe oe ee 


V=KSoO UNH, 


50 


.00 


25 


25 
86 


.10 


— 


Nn 


=O ene OOH O HK$ SH Oe AN he ee 


So 


_—— 


. 86 


.30 


1915 


per 
Share Total 
"| 320 "170,000 
— 10,000 
— "570,000 
.45 1,601,617 
.16 86,785 
024 12,500 
Ol 2,398 
‘564  —_ 565,000 


8.80 2,210, - 


2.00 6,000 
33 330,000 
“173 5,851 
-20 100,000 

“Ol “" "3,900 
-10 "171,802 

a ee Wee a 
223 333,750 

Sees tees 
"088 — 44,000 
75 106,841 
11.00 11,220 
"01 ‘”* "10,000 

1.00 240,000 
05 20,000 
14 50,134 
WM "88,000 

2.25 1,681,004 

15 "53,352 

3.00 300,000 
05 "25,000 

1.50 3,099, 185 

- "140,829 

1.50 150,000 
“90 387,000 

1.00 250,000 

5.00 810,000 

"35.00 ‘17,500 
48 324,025 
8.00 769,200 
"1.93 446,604 

“72 "172,800 
12 360,000 
12} 125,000 

8.00 880,000 

qeas 1,795,237 
"60 "” 845,658 
180,378 
"2.50 875,000 
60 750,000 
: 40 255,032 
1 8 86©=—s« S730 

"70 ———- 866,830 
12n 120,000 
‘47 705,000 


1.16 1,739,759 
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1916 


per 
Share 


36 


02 
. 06 








Total 
80,000 


"360,000 


"44,000 
40,000 
28,782 
17,200 


1,550,000 
2/210, 208 
0,000 
20,000 
6,184,117 
"350,000 
15,666 
‘450,000 
"343,604 
63,000 
435,000 
193,750 


15,292,722 


~ 65,000 
- 15,000 


" 480,000 
100,000 


4,295,905 


1,700,000 


"165,000 
7,497,963 


281,658 
1,944,000 


247,150 
1,538,400 
"8,000 
38,520 


42,494 
172,800 
420,000 
250,000 
1,760,000 

500,000 
4,337,107 
3,523,665 

36,077 
150,000 

1,662,500 


750,000 
286,911 


"162,000 
330,000 


100,000 
71,050 





(Continued) 


Total 
To Date 


254,000 
2,385,000 


28,999,832 
0,785 
1,673,250 

, 180 
17,200 
286,500 
971,000 
5,305,000 
41,102,116 
5,682,000 
,000 
6,184,117 
270, 167 


15,292,722 
5,000,000 
,1831,000 

259,000 
70,000 
114,500 
1,752,795 
11,220 
90,000 
37,500 
67,000 
600,000 


27,474,122 
,000 
885,206 
2,230,000 
13,152,000 
3,087,040 
8,424,000 
2,068, 360 
80,907 
44,800 
2,107,215 
14,487,275 


345,600 
10,597,080 
375,000 
23,537,500 
500,000 
8,931,100 
170,000 
190,846 
363,965 
13,791,560 
2,572 
900,000 
4,637,500 
14,335,885 
1,101,768 
872,105 
365,000 
1,192,103 


2,012,314 


1,125,000 
10,318,569 
100,000 
71,050 
9,420,000 
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a 


Latest 


Date 


Oct. 
Nov. 
Dec. 
May 
Feb. 
Dec. 
Nov. 
Nov. 
Dec. 
Oct. 
Dec. 
Dec. 
Dec. 
May 
Dec. 
Dec. 
Dec. 
Dec. 
July 
Dec. 
Oct. 
Dec. 
Dec. 
Oct. 
July 
Dec. 
Oct. 
Dec. 
Nov. 
Aug. 
July 
Dec. 
June 
July 
Dec. 
Jan. 
Apr. 
Apr. 
Oct. 
June 


Sept. 


Dec. 
Apr. 
Oct. 
Dec. 
Dec. 
Dec. 
Aug. 
Oct. 
May 


Nov. 


Dec. 
Nov. 
Nov. 


May 


Sept. 
Sept. 


Oct. 
Oct. 
Nov. 


July 
Dec. 

Feb. 

Oct. 

Dec. 
July 
Dec. 
Dec. 
Dec. 
Dec. 
July 
Dec. 


Nov. 


July 
Aug. 
Dec. 
Apr. 


Nov. 


Oct. 

Oct. 
Dec. 
July 
Oct. 
Oct. 
Oct. 

Aug. 


Nov. 


Dec. 
Jan. 
July 
Dec. 
Oct. 
Aug. 
July 


o--—— 
CKMUIWA 
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Amount 
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So 
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DIVIDENDS OF MINING COMPANIES IN THE UNITED STATES—(Continued) 


SHARES -—---- DIVIDENDS PAID. 
. . 1915 7 1916 . 
‘ar er er Total Latest 

COMPANY NAME SITUATION Issued Value Share Total Share Total To Date Date Amount 
Tennessee, c. Sams ale Tenn. 200,000 25 3.00 600,000 1.50 300,000 5,206,250 Apr. °*16 75 
ye eee Calif. 100° 1,000 cee: rf. ee las ake L pawemeers 160,000 a. "14 500.00 
Tom ak, gZ. “ye Ariz. 909,555 1 18 TIGGRO kicks ae aie ae 2,528,648 Oct. ‘15 01 
Tomboy, g.s........ Colo. 310,000 4. 86 . 24 150,660 «a2 75,330 3,862,485 June ‘16 12 
Tonopah-Belmont, s.g.... Nev. 1,500,000 1 .50 750,016 .50 750,016 8,393,034 Oct. ’°16 . 124 
Tonopah Ext., g.s.... Nev. 1,282,801 1 . 324 331,299 .47} 604,524 1,591,720 Oct. ’16 15 
Tonopah of Nev., s.g..... Nev. 1,000,000 1 .90 900,000 .60 600,000 13,600,000 Oct. ’16 15 
Trimountain, c........... Mich. 100,000 7 6—S«wT wwe eee, ee eres a 1,450,000 Dee. °13 2.00 
Tuolumne, c........ weeees Mont. 800,000 -:\ \ aawaw G ““edahewsess ). seamen Serie e 520,000 May ’13 .10 
Uncle Sam, a thie a/b Utah 500,000 © » “2050. da°@ Bawa!) Soe is Sra 470,000 Sept. ’Il .05 
United (Crip 3) 5 ee Colo. 4,000,000 LD ani ada ae. Becca, Ol 40,000 480,435 Dec. '16 Ol 
United Copper.... .. Wash. 1,000,000 I : ; 3 a 01 10,000 50,000 Dec. *16 01 
United Globe, c.........! : Ariz. 23,000 100 27.00 621,000 73.00 1,679,000 4,255,000 Dec. ’16 22.00 
United Verde, c......... Ariz. 300,000 10 . 6.00 1,800,000 13.50 4,050,000 40,447,000 Dec. ’16 1.50 
United Verde Ext., : Ariz. 1,050,000 HE alae Be Pee ee 1.00 1,050,000 1,050,000 Nov. ’16 .50 
Utah (Fish Springs), sl. Utah 100,000 10 va ; ae ee: 281,860 Dec. ’10 02 
Utah Apex, c...... oi Utah 528,200 5 .124 66,025 .75 396,150 462,175 Sept. ’16 aa 
Utah Copper, c.......... Utah 1,624,490 10 4.25 6,904,082 12.00 19,493,880 52,215,777 Dee. °16 3.50 
Utah Con., c. Utah 300,000 5 2.00 600,000 3.75 1,125,000 10,275,000 Dec. ’16 1.50 
Utah Me tal & Tunnel. Utah 685,238 1 . -  Iteenoneees .50 342,473 342,473 Aug. '16 .50 
Valley View, g. hve Colo. 1,000,000 1 i  comeenaee © Semeewee a vaumeas f 240,000 Dec. ’Il .04 
Victoria, g. s.1. eae Utah 251,000 1 ; s , eideae b Haz / 207,500 Mar. ’10 .04 
Vindicator Con., ae, Colo. 1,500,000 1 a 225,000 .18 270,000 3,532,500 Oct. °16 . 06 
Wasp No. 2,g.......... S. D. 500,000 1 . 163 82,500 . 20 100,000 649,466 May ‘16 .024 
Wellington, g....... : Colo. 10,000,000 1 . 03 300,000 . 06 600,000 1,250,000 Oct. ’16 .02 
West End Con., g. Nev. 1,788,486 1 .10 178,849 .05 90,000 626,549 Oct. '16 .05 
Wilbert, l.s. ee Utah 1,000,000 1 01 10,000 .04 40,000 50,000 Nov. ’16 .01 
Wolverine & Ariz., Ariz. 118,575 15 .25 29,669 ; aie 53,422 Dee. *15 .20 
bs igen gn eee dene’ ; Mich. 60,000 25 9.00 540,000 12.00 720,000 9,120,000 Oct. ’°16 6.00 
Yak, s.l Colo. 1,000,000 1 .16 160,000 .76 760,000 2,767,685 Dec. '16 .57 
Yankee Con., slg. Utah 1,000,000 1 ; wo 4 ae , 167,500 Jan. °13 .O1 
Yellow Aster, Recess : Calif. 100,000 10 18 18,000 38 38,000 1,210,789 Dee. ’16 .05 
Yellow Pine, z.l.s...... Nev. 1,000,000 1 45 450,000 1.05 1,050,000 1,943,008 Dee. ’16 15 
Yosemite, g... Calif. 24,000 10 Meee “<oRagiemen . eae ; 125, 893 Dec. '14 .02 
Yukon Gold, g......... ; Alas. 3, 500, 000 5 30 1,050,000 30 1,050,000 * 8,633,110 Dee. '16 073 

TOMB 5. 005. : Stearate s etait: $78, 369,535 ee $170,388,378 $1, 1,050, 290,063 

IRON, INDUSTRIAL AND HOLDING COMPANIES 

Amalgamated, c..... Mont. 1,528,879 $100 $5.77 $13,318,995 r bs $103,444,983 Aug. ‘15 $3.77 
Am. Sm. & Ref., com..... A U.S.-Mex. 528,930 100 4.00 2,001,080 6.00 3,048,255 32,131,048 Dee. '16 1.50 
Am. Sm. & Ref., pf....... ae U.S.-Mex. 500,000 100 7.00 3,500,000 7.00 3,500,000 58,296,386 Dec. ‘16 1.75 
Am. Smelters, pf. A.... er U.S. 166,498 100 6.00 1,001,844 6.00 998,988 11,683,535 Oct. °16 1.50 
Am. Smelters, pf. B........ USS. 300,000 100 5.00 1,500,000 5.00 1,500,000 17,010,000 Oct. '16 1.25 
Bethlehem Steel, -. ay Penn. 149,080 100 7.00 1,043,560 7.00 1,043,560 4,458,600 Oct. ‘16 1.75 
Cambria Steel. . are ata aes Penn. 900,000 50 2.50 2,500,000 3.00 2,700,000 25,660,000 Nov. '1I6 62} 
Crucible Steel, pf.. diese Penn. 250,000 100 1.75 437,500 13.00 3,250,000 22,521,313 Dee. '16 3.00 
California Expl. . TS Ne aa 231,617 2.40 12 28,139 24 56,278 84,417 Oct. '16 12 
Eagle-Picher ead... ea USS. 10,000 ; ; 35 3.00 30,000 30,000 Oct. ‘16 1.50 
General Development. Menon J.S. 120,000 25 6.00 179,940 5.75 690,000 3,683,917 Dee. ‘16 1.50 
Great Nor. Ore...... Minn. 1,500,000 ; 50 750,000 1.25 1,875,000 12,375,000 Dec. '16 75 
Guggenheim Expl...... ae US. 833,732 25 3.75 3,123,100 12. 85p 10,613, 456n 34,036,783 Apr. '16 11.85 
Inter’! Nickel, com...... ara U.S.-Can. 1,673,384 25 27. 507 10,648,818) 10.00 10,458,650 ° 35,961,490 Dec. '16 1.50 
Intern’l Nickel, pf.. : U.S.-Can. 89,126 100 6.00 534,756 6.00 534,756 5,882,202 Nov. '16 1.50 
Lackawanna Steel, com. N.Y. 347,500 100 7.50 2,606, 250 2,953,590 Dec. *16 4.50 
National Lead, com. ies N.Y. 206,554 100 3.00 619,662 4.00 826,216 9,758,562 Dec. '16 1.00 
National Lead, pf....... ; N.Y. 243,676 100 7.00 1,705,732 7.00 1,705,732 33,058,984 Dec. '16 1.75 
Old Dominion ( ene. fey Ariz. 293,353 25 5.00 1,466,765 12.00 3,520,236 10,840,714 Dee. '16 3.50 
Penn. Salt...... ; Penn. 150,000 50 4.00 600,000 4.00 600,000 17,858,000 Oct. '16 1.00 
Penn. Steel, pf........ ; Penn. 165,000 100 p are ; 13,201,000 Nov. '13 2.50 
Phelps, Dodge & Co........ g U.S. 450,000 100 20..00 9,000,000 32.50 14,625,000 60,296,527 Dee. '16 12.50 
Republic ]. & S., pf...... : U.S. 250,000 100 2.00 500,000 15. 00/ 3,750,000 26,106,437 Oct. ’°16 5.75 
St. Mary’s Min. Land. rece Mich. 160,000 25 8.00 1,280,000 19.00 3,040,000 8,320,000 Dec. '16 2.00 
Sloss-Sheffield, com. Wee Ala. 100,000 100 : 2,608,000 Dec. '10 1.25 
Sloss-Sheffield, pf. . a ~ 67,000 100 7.00 469,000 8.25 586,250 7,720,250 Nov. '16 1.75 
U.S. Sm., Ref. & Min., com. 1.8.-Mex. 351,115 50 4.00 1,316,681 7,679,024 Oct. '16 1.00 
U. S. Sm., Ref. & Min., pf.... U S.-Mex. 486,350 50 3.50 1,702,225 3.50 1,702,225 18,072,367 Oct. ’°16 87} 
U. S. Steel Corp., com... : U.S. 5,083,025 100 7.00 35,581,175 257,941,614 Dee. '16 2.25 
U. S. Steel Corp., pf..... ; U.S: 3,602,811 100 7.00 25,219,677 7.00 25,219,677 420,732,691 Nov. °16 1.75 
Vulcan Detinning, pf.. USS. 15,000 100 ; 1,155,000 Nov. '13 21.00 
Warwick I. &S.... USS. 149,971 10 70 104,070 1,422,468 Nov. *15 35 
White Knob C. & D., pf..... ; 200,000 10 .40 80,000 .40 80,000 160,000 Nov. '16 10 
Yukon-Alaska Trust Scrnae irate 203, 433 ' 3.00 610,299 610,299 Dec. '16 1.00 

Total... a uraaae sae a ‘ ee $83,314,863 ..... $136,068,684  $1,267,755,201 

CANADIAN, MEXICAN AND CENTRAL AMERICAN MINING COMPANIES 

Mea BBs 65 e< is'¢ 0080's Mex. 2,000,000 $1 $0.06 $120,000 $0.21 $420,000 $2,060,883 Nov. "16 $0.05 
Ajuchitlan, g.s.... ; Mex. 50,000 5 , é 212,500 Oct. 712 25 
Batopilas, gs. Baa acres Mex. 446,599 20 ; = 55,870 Dec. '07 123 
Beaver Con.,s........ Ont. 2,000,000 | . 06 120,000 . 03 60,000 649,912 Apr. °16 03 
Blanca y cece cence ‘ Mex. 140,000 10 = rate kas , 1,943,000 Mar. '14 90 
B. C. Copper, c.... B.C. 591,709 5 7” Sa ari ain A ok eee Siewat 615,399 Jan. °13 15 
Buena Tierra, s.1. ; Mex. 330,000 4. 86 24 80,190 ee > 160,380 Feb. °15 24 
Buffalo, s. ; ; Ont. 1,000,000 1 oy : c 2,787,000 July ‘14 05 
Butters’ Salvador, g. ; C.A. 150,000 4. 86 1.12 168,000 1.12 168,000 4,138,050 Oct. °16 24 
Canadian Goldfields, g. S.. Can. 600,000 10 te a ; a 290,000 July ‘14 01} 
Cananea Central, c...... : Mex. 600,000 10 or = <i ey eat ake 2,913,020 July °12 
Caribou Cobalt, s...... ‘ Ont. 1,000,000 | WA GEMOGGY  -aSeaes <-> cumouddes 215,000 ‘Sept. °15 09 
Casey Cobalt, s.......... Ont. 249,950 ee shee. ee Sy. eh ome aia ecards 148,807. May ‘14 ta 
Chontalpan, g.s.l.z..... Mex. 7,000 ee re aha “= Akgeews ae ; 57,750 Apr. "14 75 
Cobalt Central, s. - Ont. 5,000,000 1 aed = ast a 188,460 Aug. °09 01 
CI Ber icccntces ceave's Ont. 800,000 5 75 600,000 .75 600,000 8,440,000 Nov. ‘16 25 
Con. M. & S. of Can.... B.C. 337,112 25 8.00 464,398 i 776,038 2,951,349 Oct. °16 62} 
Crown Reserve, 8........ ‘ Ont. 1,999,957 1 . 06 106,129 oy ede tae 6, 102,408 July °15 02 
Dolores, g.s.... ating ; Mex. 400,000 5 ea 1,374,866 Jan. ‘Il 22} 
Dome Mines, 8.......... Ont. 400,000 10 1.00 400,000 2.00 800,000 1,200,000 Dee. ’16 50 
Dos E strellas, £8. ; Mex. 300,000 50 4 Pt tes : 10,335,000 Dee. 13 1.50 
Encino y Anexas, s..... Mex. 3,000 10 ia e 30,105 Mar. '14 3.03; 
pi 8 OS ere Mex. 3,500,000 1 ae Seed.  drdeas rete ; 210,000 Apr. "14 01 
TO OW og. 6iis ck eb de Mex. 1,147,500 4.86 : : oe aes 8,668,418 July °13 24 
El Rayo, g.s........-. ; Mex. 260,020 z 10 71,404 ee : 967,223 Dee. '15 10 
Eeperansa, 8.g........... Mex. 455,000 4.86 48 230,850 ; 12,013,882 July °15 24 
Cp SS errr B.C. 149,985 100 3.00 449,955 7.00 1,049,894 6,875,259 Nov. °16 2.00 
Greene Cananea, c.... Mex. 488,444 100 . a3 8.00 3,907,284 7,792,950 Nov. °16 2.00 
Greene Con., ¢c...... Mex. 1,000,000 10 50 500,000 3.50 3,500,000 13,544,400 Oct. ‘16 1.60 
Guanajuato D., pf., s....... Mex. 10,000 100 3 214,356 Jan. °10 3.00 
Hedley Gold. ; B.C. 120,000 10 2.50 300,000 2.00 240,000 2,063,520 Dec. *16 50 
eS ere Ont. 4,800,000 5 2.60 1,560,000 1.50 2, 160,000 6,330,000 Dec. *16 05 
Jimulco, ¢.8.......... : Mex. 10,000 100 os : earet ed a ae 1,055,000 Mar. '13 01 
Kerr Lake, s.... Ont. 600,000 5 1.00 600,000 1.00 600,000 6,720,000 Dec. *16 25 
La Rose Con., s.. Ont. 1,498,627 5 20 299,725 20 299,725 5,686,846 Oct. °16 05 
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SHARES DIVIDENDS PAID———-—— = 
1915 1916 
Par Per Per To Date Latest 
COMPANY NAME SITUATION Issued Value Share Total Share Total Total Date Amount 
Le Roi No. 2, g. eee B.C. 120,000 24.25 .48 58,320 . 30 36,450 2,045,943 Mar. ’16 .30 
Lucky Tiger- -Com., g.. Pas Mex. 715,337 10 . 69 493,583 an 515,043 3,778,434 Dec. 16 .09 on. 
McK.-Dar.-Sav., s........... Ont. 2,247,692 1 -42 269,724 42 269,724 4,810,076 Oct. ’16 . 03 
Mexican, I., pf.. oe Mex. 12,500 | ae Sa otnken 1) ENGew) Sraeneewman tereree | 6OC. ORR 
Mexico Mines of El Oro, g. s.. Mex. 180,000 OR Gccecs. thease S Veer Seeneee. 4,458,745 June ’14 .96 
Mines Co. of Am............ Mex. 862,658 _ i Pee ae eae ead eee eR ce 4,958,600 July ’13 02a 
Min. Corp. of Can., s. .» ‘Ont. 2,075,000 1 25 518,750 .15 311,250 1,089,375 Sept. ’16 . 05 
ees. A, BE... cone Mex. 5,000 100 chi ; aerebeie Oa Lele ees nen ieaemene 402,000 Nov. 712 q 3.50 H 
Y. & Hond. hen. 's. g.. .> A. 200,000 10 1.20 240,000 2.00 400,000 4,190,000 Oct. ’16 1.00 
Didciee's BG ae ke Ee Ont. 1,200,000 5 1.00 1,200,000 1.25 1, 500, 000 14,940,000 Oct. ’°16 .50 
Nova Sootia S. & C. com.... N.S. 75,000 100 sits ‘ re 5 asa co aketoneie 4,440,000 July ’14 1.50 
Nova Scotia S. & C., pf....... N.S. 10,000 100 12.00 127,200 6.00 60,000 1,355,000 Oct. ’16 2.00 
ENE EP... os cs wees so Mex. 120,000 5. lew ae Sica teers een Slawyicrte, weed Sonate 6, 361,687 June ’13 1.50 
Peregrina M. & M., oF S08 Mex. 10,000 i en ee ee sale Morera 328,656 Sept. ’10 3.50 
Peterson Lake, s............. Ont. 2,401,820 1 .07 "168,127 .07 168,127 462,350 Oct. °16 O13 
OE Ore Mex. 20,000 100 Sieh Na Set ie ei epiaanes se agama 840,000 Oct. 713 3.00 
Porcupine-Crown, eu cclcs es. 2 2,000,000 1 42 "240,000 32 "240,000 660,000 Oct. ’16 . 03 
Rambler-Cariboo, c.......... BL. 17,500 100 .02 35,000 04 70,000 380,000 Aug. ’16 .01 
Right of Way Mines,s....... Ont. 1,685,500 Be £g£gaceacs’: taetoraee 014 25,283 569,091 Sept. ’16 . 003 
oe ener Mex. 373,437 wa weiicak -rancdcmbian ots iScmirecalats 345,745 Feb. °13 .05 
nme BUREOEL, WB... . 5s cece Mex. 2,400 25 eee Sole ces eased Riko Meee 1,442,380 Jan. '14 .50 
Santa Gertrudis, g.s.......... Mex. 1,500,000 4. 86 . 24 " 364,500 . 24 364,500 2,819,792 June °16 .24 
San Toy.. ERR eR ace A Mex. 6,000,000 a ee anita cr ee gone mes aha 530,000 July °13 01 
Seneca-Superior, s Cece apenas, eS 478,884 1 .70 "335,218 1.25 598,605 1,579,817. Dec. °16 .05 
Sorpresa, g.s. seine geen Mex. 19,200 20 be Ras ; as oe io 3,979,240 Jan. ‘Il 34.00 
SS oS eee B.C. 2,000,000 1 . 128 "250,000 30 600,000 2,400,000 Dec. ’16 .023 
Temiskaming, s osu oe»  Snt. 2,500,000 1 03 75,000 .09 225,000 1,684,156 Nov. °16 . 03 
Tem. & Hud. Bay, s. ty Ont. 7,761 1 ike ci ; ¢ ; or 1,940,250 Nov. ’14 3.00 
Tough-Oakes, ¢..... en Ont. 531,500 5 . 123 66,438 50 265,750 332,190 Oct. '16 . 124 
Tretheway, s.... ade Ont. 1, 000; 000 1 i : ; en 05 50,000 1,111,998 Dec. '16 .05 
WatthentarLarein, Bicaaccacs Ont. 1,416,590 | ‘ : ; 637,465 Oct. '13 .05 
MEREMcCLissicipesskeSess.  ..§$#«« | @9SSGRGEN  SkwGN “Shaws $10,521,382 weoess $20,260,673 $182,556,615 
Data of the World’s Principal Mi 
By S. F. Suawf 
Compiled from Annual Reports of the Respective Companies 
: Price Cost 
Reserves, Received per 
Name of Mine Situation Year Tons Profit Dividends Tons per Ton Ton 
ED ots Dia ita ccna lars Bi ini pus ce eats WE U.S. 1915 948,874 $2,264,882 CLASGGO 2 i ikekckes $4.22 $1.83 
Reece Gold Mimes... . .. 5c. cece c ences Alaska 1915 1,115,294 ee ice ° «© --adisetaien 0.94 0.69 
INOUE 5 5.0 wou wb scig cals a ilese en's Pee Alaska 1915 179,892 strate ca Sa as sh ‘ 1.18 Si 
RN RORIOOR., «oo. 5c oie eee eee ste cous Alaska 1915 216,428 99,477 90,000 1,188,866 VZo Soh 
Alaska Treadwell. Sa. Se ae ere ee Alaska 1915 900,211 718,521 650,000 6,611,571 2.03 a al 
Allouez. . ; Re en ee U.S. 1915 534,705 924,680 100,000 Pate. 3.41 2 
Amalgamated BABES. oo Seth Cae Odlanauodosices Aus. 34-1915 161,043 £168,028 BECO haere ys ssn edema oo. 
#-1915 156,196 cue, » O nee | | Gee inl ek, stasis 5 ie 
I NOIR oo 65:5 0-5-6 aah As Hoes 2 Oe pc U.S. 1915 4,383,339 16,695,806 9, 325, 000 ‘ , 14.35 11. 46 
Antelope Gold Mine......................... +Rhod. 1915 47,858 SVG BTO lv wtnes 110,157 10.48 8.47 
Arizona Commercial......................05- USS. 1915 44,353 Ree hws ; ite 9.97 5.83 
Arizona Copper een as Ste da aaron Bowes U.S. "14-715 968,566 £578,017 £195,519 ; pee, 6. 66 3.08 
re eee re Rhod. "1415 138,316 770,000 720,000 433,900 15.52 10.00 
Associated Northern Blocks.................. Aus. "1415 32,250 Beene eR we es 14,000 6. 83 5.30 
Associated Gold Mines...................06- Aus. "15-16 116,165 Bae © 6) * saswieres gi hs Aake. 5.60 5.54 
I i. ik urehis aCoNwici siete awe SSRIS Tran. 1915 138,399 ROPE 8k hee SIAGOD avicecs 3.22 
Ee rr ee Tran. 1915 172,491 £14,796 re haha a 550,444 5.87 5.48 
MUON. 6 5.5 oon ow cecc dec cecsecceecesiva India 1915 36,684 £285 Se rae 26,133 9.03 9.00 
DN i ord 18 secon: Ap ata a Wes Ww aee'S wl ork oe U.S. 1915 378,443 949,965 nae ‘ Ne er rae ee ee 
SE IIIB, isigc s s.6 icc wiera side bin tes» eae eee B.I. 1915 32,524 — £3,023 fee an ; Fe 7.40 7.89 
EES Since Ek alae ERAN OS Soa ORO eS RY Tran. 1915 235,400 £9,421* 142,800 5.43 5.22 
eS cenauh Ont. "15-16 30,093 cee 120,000 ie «| swe aaetenee ; 
8 SS ners eres N.Z. 1915 54,643 £24,439 £24,999 91,251 10.27 8.19 
MAURIE 5 asa soci ec ow alee veeew eee a Chile 1915 isu outa 2,476,294 ; 4 ca eens 5 ; 
Brakpan..... 5g SeaTac SOD PRUE BE dota sist SM i Tran. 1915 725,568 £290,005 £300,000 3,017,000 6.76 4.91 
Briseis Tin..... sah ceereneh chs raten leh oe ie Tas. 1914 Denese £4,266 ae PSs 7,400,000 ~—............ wee 
Mrstanm Tiroler Pil)... cee ees ceee Aus. 1915 £13,000 ecasct., “F SSRMEeee Toencom d 
British Columbia Copper.................--. B.C. 1915 —24,918 rand POTS OOO nieces 
Broken Hill North... Se hase gta siack xe ata Aus. 4-1915 123,455 £55,210 Pe! tr Ee aguirs ; 
-1915 138,484 £133,625 £120,000 3,000,000 ~—«........... 4.41* 
Broken Hill Block 14.............. . ee Aus. -1915 4,339 £4,358 : Cate, 9s eeu s ae 
2-1915 2,875 £10,874 — eee ee a 
Broken Hill Proprietary................ ihe Aus. 2-1915 115,374 £196,227 CUWEGD. \ eSewenesy © “ee eee Aviekt 
3-1915 114,579 £282,970 SE. | Tphemaraeem 6 ee Reels ee 
3-1916 66,423 £118,100 os oa Sais 
Broken Hill South ee Sadicarcees ares Aus. 53-1915 131,059 £123,772 £30,000 ~ ; : 
3-1915 163,494 £159,813 £90,000 3,350,000 13.80 6.02 
Brunswick Con. Gold........... ea 56a on U.S. 1915 22,004 72,565 , 71,152 16,000 10.16 6. 86 
Buena Tierra...... Gres th RAT Sa sesas foresees ecs th Mex. 1915 16,993 ee = Siete rces 281,500 8. 66 7.14 
eONO.......sss0cs pM eared aot ; at Ont. "15-"16 37,152 Sateen 18,000 14. 13 7.17 
ee ee eee Aus. 1915 76,886 £16,313 £23,807 97,334 6. 36 5.19 
Bunker Hill (eS bs U.S. 1915 10,746 : ae Serkmamese’ * | oa cMetaenmeets Pies) Weare 6 
Bunker Hill & Sullivan... rabaxs US. 1915 455,205 145,854 1,062,750 3,573,930 9.18 6.66 : 
Burro Mountain.... hee ie eat = US. 1915 . setae a Rae low toes ara. i 
Butte & Bepertor..... 666. .5 cece es U.S. 1915 522,300 9,125,947 4,908,115 1,000,000 25.36 5.1) : 
NN sha sop se yleca 2.0 sale at U.S. 1915 42,628 761,797 8 ne ee Se 29.25 11.38 : 
Calumet & Arizona......... U.S. 1915 eee hee ears See) Cf Rees | re eta ’ af 
Calumet & Hecla.. U.S. 1915 RUC Iee eee Be ae Sete 4.03 2.08 
Camp Bird....... U8. "14-15 $2,313 £83,601 £100,475 15,900 29. 48 16.91 
Canadian Mining Corp... Ont. 1915 127,126 1,284, 140 518,750 36, 246 19.82 10.15 : 
Cape Copper.... S.W. Af. "1415 83,143 £22,371 £5,400 Se kee ee 
Carn Brea & Tincroft. B.I. 43-1915 29,693 —£24 oy ; , abe 5.17 
32-1915 29,795 £1,290 5.85 5.64 
3-1916 28,586 £3,691 6. 86 6.24 
ST ee ae ie ree eee ee US. 1915 150,191 142,439 2.83 1.95 
Central Chile Copper........ ; Chile 1915 28,602 — £32,612 Guan: ) Memes 
Champion. . phd patel U.S. 1915 3,709,049 3,100,000 6.29 2.29 
Chiksan Mining Co. owes ; ; Chosen 1915 "31,561 40,185 20,000 100,887 8.90 7.62 
i eet Con. . ...6s eh aie ote a ; Sanna U.S. "15-16 62,002 474,247 132,319 WO wncine 
Fl Chino Copper Co......... ; US. 1915 2,379,800 6,913,984 2,609,860 90,000,000 4.79 1.84 
} Note—Abbreviations used in ‘table: Aus., Australia; B.C., British Columbia; B.I., British Isles (Cornwall) ; Hond., Honduras; Malay, Federated Malay States; 
N.Z., New Zealand; Ont., Ontario, Canada; Rhod., Rhodesia; S.Af., South Africa; S.W.Af., Southwest Africa; Tas., Tasmania; Tran., Transvaal; W.Af., West 
Africa. 
— Loss for the year. * Working profit or cost. } First half. 3 Second half. + Cubic yards. § Pesos. tt Dump. 


All profits and dividends are in dollars except where otherwise noted. 
t Mining Engineer, Brady Building, San Antonio, Texas. 
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January 6, 1917 


Name of Mine 
City & Suburban...... 
oS eae 
Coniagas........ 


Cons. Arizona Smelting........ fee eat 


Cons. Goldfields of N. Z.. 


Cons. Interstate-Callahan......... 


Cons. Langlaagte. . 
Cons. Main Reef..... 


Cons. Mining & Smelting. Same ek 


Copper Queen...... 
Copper Range..... 
Cordoba Copper. . 

Crown Mines....... 
Crown Reserve... 

Daly Judge.......... 

DIRS icles cc ckkewexs 





Dolores...... 
Dome. . 


Ducktown Sulphur and Copper Baas 


Durban Roodepoort...... 


Durban-Roodepoort Deep........ 


ME INNER ove ca vce cea 0 
East Rand Proprietary. 
Eileen Alannah.... 
Eldorado Banket 

Elkton Con.. 

Elm Orlu..... 

El Paso...... tee 
Esperanza......... 


Falcon Mines........ 
Federal Mining & Smelting 
Frisco (Federal).......... 
Gaika Gold. . 
Geduld Prop. . 

Geldenhuis Deep........ 


Giant Mines of Rhod....... 


Ginsberg.......... : 
Glencairn Main Reef... . 
Globe & Phoenix... .... 
Golden Horseshoe....... 
Goldfield Con.......... 
Gold Hunter........... 
Golden Kopje Prop. 
Granby Cons...... 


Great Boulder Perseverance.......... 


Great Boulder Prop.... 


CE UNONIN Gs ic vnetc eri anedadesaes 


Grenville......... 


Greenhill-Cleveland........ 
Hecla. = 
Hedley, Gold.... 2 


Hollinger. . Bae aT al vied ok ate iota 


Homestake....... 


REAR eee ort ore 
Huelva Sulphur Ondo ow ony oe 


Inspiration...... 
Iron Blossom. 
International Nickel. 
Isle Royale........ 


Ivanhoe... ei erat 8 


Jibutil Gold Mines..... 


Jim Butter Tonopah..... ar? 


Jumbo Extension... 


Jumbo Gold....... ao aaa dracaam 


Jupiter. . 


Kerr Lake. Piccvds weeavarncre: 


Knights Central. . 
Knights Deep. . 
Lake Copper... . 
Lake View & Star....... 
Langlaagte Estate 
pe ere : 
La Salle... 

Last Chance 

Le Roy No. 2 
Lena Goldfields. . 
Lonely Reef.. 
Luipaardsolei. . 
Magma...... 


Main Reef West... 
Mammoth..... 

Mary Murphy... 

Mason & Barry... 

Mass Copper.. 

May Con.... 

May Day.. 

McIntyre Pore upine 
McKinley-Darragh-Savage 
Messina Development... 
Mexico Mines of El Oro. 
Meyer & Charleton. 
Miami Copper....... 
Mines Co. of America. . 
Moctezuma... 
Modderfontein B.... 
Modderfontein ae 
Mohawk.... 


Montana Tonopah.... 
Morning (Federal M. & S.) 
Mount Bischoff....... 
Mount Boppy.... 

Mount Lyell... 


rae 


Mysore...... 
Namaqua Copper..... 


ENGINEERING 
DATA OF 


Situation 


Tran. 
Tran. 
Ont. 
U.S. 
N.Z. 
U.S. 
Tran. 
Tran. 


U.S. 
U.S. 
Spain 
Tran. 
Ont. 
U.S. 
B.I. 


Mex. 
Ont. 
U.S. 
Tran. 
Tran. 
U.S. 
Tran. 
Rhod. 
Rhod. 


U.S. 
U.S. 
Rhod. 
B.C. 
Aus. 
Aus. 
Aus. 
BE. 


U.S. 
U.S. 
B.C. 
Ont. 
U.S. 
U.S. 
Spain 
U.S. 
US. 
Ont. 
U.S. 
Aus. 
India 
U.S. 
U.S. 


Tran. 
Tran. 
Ont. 


Tran. 
Tran. 
U.S. 
Aus. 
Tran. 
Ont. 
U.S. 
U.S. 
B.C. 
Siberia 
Rhod. 
Tran. 
U.S. 


Tran. 
U.S. 
U.S. 

ss al 
U. 


Tia an. 
U.S. 
Ont. 
Ont. 
S.Af. 
Mex. 
Tran. 
U.S. 
Mex. 
Mex. 
Tran. 
Tran. 
U.S. 
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MINING 


JOURNAL 


Tons Profit 
337,023 £249,880 
677,200 £485,615 

SEOEEE 6: . cxaeines 

Se lk cele as 

25,844 £18,045* 
120,684 3,100,491 
636, 300 £138,572 
294,866 £138,265* 
447,064 795,411 
Seen aezace: 

1,651,870 3,564,762 

89,639 £5,513 
2,501,450 £846,405 
d-ecdemohacda 133,307 

69,744 500,700 

42,676 £3,143 

40,394 — £4,990 

41,384 £4,376 
347,640 912,380 
150,400 £41,382 
170,831 £34,890 
320,830 £52,051* 
150,911 782,988 

1,962,816 £636, 277* 

45,978 £33,198 

48,880 £61,999* 

36,103 32,968 
206,752 495,757 

34,442 37,443 

22,684 £28,700 
130,567 £71,174 
437,686 310,367 

58,113 - oe 

37,514 £34,436 
303,900 £119,326 
639,800 £128,600* 

57,086 £1,298 
185,764 £42,847* 
251,940 £21,716* 
412,073 £157,233 
243,564 ; 
390,054 1,555,308 
118,764 31,662 
131,567 — £10,694 

1,897,251 eae 
239,314 £3,201 
195,524 £289,479 

43.706 £9,136 

23,210 £234 

23,088 — £4,765 

21,595 — £3,566 

28,125 497,864 
123,986 561,752 

74,265 374,746 
334,750 ; 

1,573,822 2,345,545 

30,057 74,710 

53,247 £5,440 
778,851 600,062 
" 680,270 498,277 
238,512 £106,233 

29,590 — £240 

48,146 ; 

16,420 339,373 

35,541 408, 358 

26,150 £7,744 

79,600 , 

23,035 550,775 

58,850 shal 
326,385 £45,433* 

1,172,920 £152,341 

59,848 87,018 
195,732 £12,992 
612,297 £164,736* 

54,405 230,662 

80,959 ; 3 
136,180 47,370 

23,586 £12,471 
974,234} mae 

56,910 £37,250 
218,453 £28,878 

44,075 ; 

56,463 611,729 
269,770 £50,876* 
240,473 4 

60,500 281,196 
192,942 ‘ 

323,335 167,473 
168,320 £10,030* 
105,758 327,524 

63,661 231,433 

91,033 £130,526* 

30,825 £15,597 
176,400 

1,348,122 3,408,562 

4 iat 48,546 
424,027 casgk 
510,700 £530,945 
390,150 £212,726 
649,649 432,053 
829,789 1,511,575 

63,754 af ; 
250,260 571,560 

52,187 £2,793 

79,526 £18,823 
176,368 £139,071 
166,637 £110,559 
200,034 £168,642 
305,00 £390,328 

27,859 £39,083 


MINES—(Continued) 


Dividends 


£187,000 
£421,875 
740,000 


3,254,930 
£237,500 


£115,545 
464,398 


1,182,003 
£611,068 


106, 128 
300,000 


600,000 
£27,472 
£31,250 
£33,000 


£45,000 
100,000 


£41,024 
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£117,150 
£31,500 
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2,210,208 
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5,288,693 


£105,000 
"171,802 
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465,000 
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£92,940 
" £30,000 
£132,975 
299,725 
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"£35,230 


"240,000 
240,000 


£55,551 
"£14,437 
96,000 


"269,723 


£260,000 
1,681,004 


£472,500 
£175,000 
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"£10,550 


£150,000 
£335,500 
£37,732 
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Tons 
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2,733,600 
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36,836 
2,248,656 
5,600 


14,330,421 


"134,289 
9,938,000 


- 126,663 
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4,800,000 
186, 130 
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19,000 
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40,000 
874,029 
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95,570* 
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1,826,800 
113,982 
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189,200 
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"157,675 
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544,474 
494,564 
31,010 


“100,000 
423,522 
1,600,800 


97, 143,000 


1,026,801 
36,500 
40,310 
86,750 
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54,830 


"406,400 
2,627,000 


"293,527 
1,161,119 
10,000 


2,238,850+ 
157,279 


95,000 
100,000 
416,280 


"201,920 


"131,700 
505,300 
485,246 


35, 140,000 
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DATE OF THE WORLD'S PRINCIPAL MINES—(Continued) 
Price 
, Reserves, Received 
Tons Profits Dividends Tons per Ton 
* 3,081,520 5,905,602 2,999, 185 50,525,289 
12 7,557 140,807 6,224 
£2,200 £2,240 
£95,125 £55,000 668,600 
£109,881* £86,250 536,680 
159,028 150,000 
£137,420 £115,154 2,866,941 
£590,487 £437,500 5,179,000 
£500,060 £455,000 7,477,390 
£56,875 265,623 
£50,000 399,140 
240,000 343,716 
£11,155 jaye 
1,200,000 182,748 
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North Butte ; : : U.S. 
North Moccasin......... . ; US. 
North Star . / U.S. 
Nourse... . Bu . ; oe ‘ Tran. 
Nundydroog ; _ Te aae wee India 
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Ooregum.. patel Oaltoenn ie nels 56 India 
Oriental Con. ba Pickers iie Pols Chosen 
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663,490 £82,782 2,169,300 
5 £99,050 210,500 
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153,266 £120,231 367,625 
297,889 i 858,780 746,790 
309,730 ; 644,080 acer 
141,300 eke 158,622 
1,361,089 1,057,650 ; 
85,400 £9 £1,221 74,705 
1,583,364 9,000,000 : ee 
9,500 188 173,000 : mae 
eos ieee a 138,000 
35,899 susie 90,000 
41,326 240,000 Sie se dai 
426,586 260,000 si openers 
280, 138 516, atic tear iva 634,264 


268,500 
ee 80,000 
880,000 


£108,592 4,449,324 
1,872,319 71,911,475 
121,500 ; £13,324 363,684 
122,120 £27,955 ae eee 
~ 8,428 
eee te £1,129,821 £1,112,500 Seed oes 
688,800 £380, 293 £385,000 565,100 
585,730 £277,217 £225,000 1,513,000 
408,086 £21,113* see 720,309 
26, 333 £29,924 £22,500 14,714 
28, 133 £22,994 £18,000 : 
789,700 £278, 303* £227,500 3,605,390 
211,669 £44,741 £75,000 1,287,000 
17,125 £2,056 £9,350 26,106 
83,560 picceoes hequed 1,221,351 
ee 172,874 180,381 
576,640 £199, 197* £165,000 1,750,730 
erage 209,678 agewne 
102,391 1,174,028 875,000 
£27,638 £26,973 
; 255,032 ine ai 
£334,556* £300,000 
£34,841 1,585,000 
£51,726 
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Oroyo-Links preety eco ae Sa Stee Aus. 
Ouro Preto Bees os Sis Brazil 
Phelps-Dodge..... eh ae wid ere U.S.-Mex. 
Plymouth Con mere ; ee U.S. 
Poderosa. . sSeehioies Chile 
Porcupine V ipond. . Alico Sea Cae Sum ew Ont. 
Porcupine Crown. Seale evinies 1S Ont. 
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157,617 
£97,894 524,400 
250,000 ; 
£64,626 , 
£66,377 788,439 
854,980 


£6,387 61,530 
2,039,000 
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St. Joseph Lead... ; sos vies : U.S. 
Success...... . ; : USS. 
Sudan Goldfields.................... S.Af. 
Sulphide Corp ve Aus. 
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-ooo 


i 
wooo 


wie 


Superior Copper. } busi cts US. 
Tamarack f ; U.S. 
Tanalyk Corp. . Lake Nieae Russia 
os ; Malay. 
Temiskaming..... ede ba Ont. 
Tennessee Copper baa US. 
Tharsis Sulphur and Copper paca Spain 
Tolima Mining. . Sea Colombia 
Tomboy... Seria 6 ; U.S. 
Tomboy... aintasues ; US. 
Tom Reed... bis ve ike 
Tongkah Harbores. Sivan ea Mal: ay. 
Tonopah Belmont. . USS. 


£21,712 £21,000 
96,585 75,000 
1,242,693 600,000 5,087,421 
£103,291 £125,000 
— £2,872 : ; 
396,223 226,000 535,000 


£76,923 
163,720 11,000 
2,968, 600+ £42,214 £22,500 5 
181,424 1,456,698 »462,504 226,921 
165,157 1,001,028 750,016 142,164 
91,882 596,891 283,026 12,651 
91,981 ‘ 
147,261 ,000,000 102,656 
136,197 468, 331 800,000 53,493 
349,684 654,747 ; ‘ 
; £29,311 £16,000 
141,240 806,743 621,000 : 
6,592,324 965,561 ‘ 
1,128,122 600,000 256,521 
17,913,481 6,904,082 F 
£235,697* £225,000 1,973,000 
£414,362 £388,989 2,044, 108 


£137,666 ; 635,050 
4,483 4, } 
1,350, 164 2,000,000++ 
£155,409 299, 806,052 
£46,344 238, 136,400 
£163,321 £60,000 
£3,161 44,000 
£98,108 1,838,380 
ears ; 30,000 


519,292 5 £158,125 1,673,000 
504,800 5 £234,812 1,480,423 
406,050 5 1,263,320 
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= Copper ; . one US 
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Van Ryn Deep.. ered Tran. 
Victoria US. 
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Viloro Syndicate U.S. 
Vindicator. . ‘ U.S. 
Waihi.... ee N.Z. 
Waihi Grand Jc ; N.Z. 
Wallaroo & Moonta. Aus. 
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West Rand Con.... . Tran. 
Wilbert Disning......... U.S. 
U.S. 
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Lead in 1916 


By H. O. Horman* 


During the past year there have been carried on several 
investigations which give precision to chemical reactions 
taking place in smelting lead ores. The Newnam ore 
hearth is being introduced at several lead works. The 
practice of blast roasting is undergoing changes with 
the aim to reduce the sulphur content of the product. 
In the handling of materials to and from the blast 
furnaces, mechanical devices are replacing manual labor. 
The collecting of dust and fume is receiving more atten- 
tion than has been customary. One new smeltery has 
been put into operation, another is being erected. The 
desilverization of lead bullion, while carried on by the 
Parkes and Betts processes in the accepted ways, has 
been improved in the construction of vessels and in the 
manipulation of raw materials and of products. 


ADVANCES IN CHEMICAL RESEARCH 


The reduction of PbSO, to PbS by C and CO is 
usually considered to be a process that is completed in 
the products PbS and CO,. W. Mostowitsch (Bull. of 
A. I. M. E., May, 1915) has shown that the reduction by 
C begins at 550° C. and is accompanied by the libera- 
tion of SO, owing to the interaction of PbSO, and 
reduced PbS, which sets free some Pb, and that the 
reduction to PbS and Pb is completed at 700° C. The 
same phenomena begin to become apparent with CO at 
600°. There is thus furnished a satisfactory explanation 

f the elimination of a large percentage of sulphur of a 
charge when subjected to a reducing fusion in the blast 
furnace. Furnace men treating the gray slag of the ore 
hearth in the blast furnace usually calculate their 
charges on the basis of an expulsion of 50% of the 
sulphur contained. 

It is well known that the desilverization of matte in a 
lead blast furnace is never complete. The same author 
(Met. and Chem. Eng., 1916, Vol. 14, p. 703) has 
found by laboratory experiment that the extraction of 
Au and Ag increases with the amount of lead used; it 
is complete with Au if the lead equals 80% of the 
weight of the matte; with Ag it reaches only 72% with 
equal weights of lead and matte. The reason for the 
imperfect recovery of Ag is to be sought in the formation 
of a double compound as shown by 2Ag,8+2Pb = 
Ag.Pb + Ag.S.PbS. 

Smelting in the ore hearth has received a new lease 
of life with the Newnam mechanical device for working 
the charge (Lng. and Min. Journ., 1916, Vol. 101, p. 89). 
This mechanical hearth has replaced the hand-hearth 
at Collinsville, Ill.; it is being installed at Galena, IIL, 
where the works demolished by fire are in the process of 
reconstruction; also at Herculaneum, Mo., for pure 
galena concentrates where the smelting capacity is to be 
increased; and lastly, in the neighborhood of Quebec a 
small ore-hearth plant with baghouse and cupola has been 
built for smelting gray slag at intervals. c 

Last year (Hng. and Min. Journ., 1915, Vol. 99, p. 89) 
attention was called to a comparison of the work of the 
Huntington-Heberlein pots and the Dwight & Lloyd 
sintering machine. In looking over new installations it 
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may be noted that machines are being or have been 
erected, but no Huntington-Heberlein pots. This is due 
in part to the advantages of the Dwight & Lloyd 
machines, in part to the fact that the patents of the 
Huntington-Heberlein process are owned by a large 
corporation. 

In the practice of blast roasting there has been taking 
place a new departure with what is called “double 
treatment.” With the Dwight & Lloyd machines this 
was inaugurated at Tooele, Utah., by W. Wraith, who 
runs his machines to a capacity of about 250 tons of 
ore per 24 hr. There are produced about 200 tons 
of sinter cake with from 2 to 3% S, and 50 tons of 
granular material with 6% S and over. The discharge 
from the machine falls upon a grizzly with 14-in. open- 
ings; this screens out the fines, which go back to the 
sinter charge and have a favorable effect upon its 
behavior in that it increases the roasting power of the 
machine. The other form of double treatment is the one 
developed at East Helena, Mont. (Min. and Sci. Press, 
1916, Vol. 112, p. 672; the paper contains many errone- 
ous data), where the ore charge is rough-sintered as at 
Tooele, the whole product then crushed to 14-in. size, 
mixed with 16 to 17% limestone of the same size and 
blown in a Huntington-Heberlein pot. The result is 
a cake containing from 1.5 to 2% S (largely sulphate) 
and a small amount of fines to be re-treated. 

Two innovations in the Dwight & Lloyd machines that 
have made their way into most plants are the Austin 
crude-oil burner (Min. and Eng. Wid., 1916, Vol. 45, 
p- 136) and the double-inlet fan. The former consists 
of a suspended arched refractory chamber having at one 
end an atomizing oil burner; it has replaced with only 
a few isolated exceptions all other ignition devices. The 
new fan, of the same size as the original single-inlet 
form, is mechanically a better apparatus and has made 
possible the overburdening of the sinter“machines, com- 
mon at present. 


THE Present-Day BuLast FuRNACE 


All new blast furnaces are water-jacketed from the 
top of the crucible to the feed floor or a short distance 
beneath, by a double tier of jackets. While the upper 
tier carries away a great deal more heat than the thick 
brick walls still found in the older plants, they have been 
so advantageous in the management of the furnace, the 
barring down of accretions and the blowing down a fur- 
nace and putting it again in blast that brick shafts are 
falling into disuse. 

In all furnaces there are found at present cast-iron 
tuyere elbows which form air-tight connections with the 
jackets. This subject is discussed and illustrated by Vail 
(Eng. and Min. Journ., 1916, Vol. 102, p. 639). 

Mechanical feeding has become the standard method 
of introducing the charges. The less the height through 
which the charge is dropped on the usual spreader, the 
less tight it will be and the better the work of the 
furnace. For this reason furnaces with tops extending 
above the feed floor and delivering the gases inte down- 
takes are preferred to furnaces terminating at the feed 
floor and having a gas flue beneath it. Thus with the 
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former arrangement the height of fall is 5 ft., with the 
latter 10 ft. There can also be no question as to the 
correctness of the opinion that withdrawal of gases from 
the sides influences unfavorably the uniform ascent of the 
gas current; and with it increases the amount of flue 
dust that passes off into the dust chamber. 

The preparation of charges for the blast furnaces is 
being simplified. In recent plants the older practice of 
bedding ores has entirely disappeared. The new con- 
struction by L. D. Anderson (Eng and Min. Journ., 
1916, Vol. 101, p. 885) at Midvale, Utah, is considered 
to be most satisfactory. A scale car is run by electric 
traction beneath a row of bins that have discharges 
nearly as wide as the car is long. Opening the pair of 
discharge gates of a bin and allowing a given amount 
to run into the car causes the material to form a layer 
that spreads over the entire car. In this way the*com- 
ponents of a charge are deposited in layers in the scale 
ear and are mixed when transferred to the charge car. 
The scale car has a further special arrangement by means 
of which accurate weights are readily obtained. 


RapicaL CHANGE IN HaNnpbuLIne Fount SiaG 


In the disposal of the products of the blast-furnace 
a radical change has been made with the foul slag which 
used to be returned to the blast furnace to the extent 
of 15% of the weight of the ore-charge, as it lightened 
up the charge and, melting readily, favored the smelting. 
With ore charges containing at present as much as 75% 
of blast-roasted material, lightening of the charge is 
unnecessary. Special attention was given first at Tooele, 
Utah, to the settling facilities, so that all suspended 
matte-particles will be collected. It was found that in 
smelting the slag shells from the overflow slag very 
little metal was recovered; hence slag shells at present 
go to waste (Eng. and Min. Journ., 1916, Vol. 102, 
p- 906). It used to be said that smelting slag consumed 
only a negligible amount of fuel. The contrary has been 
found to be the case. Further, by adding foul slag with 
5 to 10% zine oxide to the ore charge, much zinc is 
added, and this makes itself felt in the operation. 

Blast roasting of matte previous to resmelting has 
always been connected with more or less trouble, as the 
desulphurization was unsatisfactory in most instances. 
A radical change has been inaugurated by W. A. White 
at Herculaneum, Mo. (Eng. and Min. Journ., 1916, 
Vol. 101, p. 943). The matte reduced to 1%4-in. size 
by granulating is mixed with limestone (concentrator 
tailing) of the same size, heavily wetted and passed over 
a Dwight & Lloyd machine at the rate of 75 tons per 
24 hr. The speed of the pallets has to be small, as 
the heat generated is great. The result is an excellent 
porous clinker with from 4 to 4.5% S; an analysis gave 
Pb 10.39, Cu 1.64, Insol. 3.03, SiO, 2.35, FeO 44.24, 
CaO 16.05, MgO 9.28, S 4.70, Zn 3.59%. 

For the collection of flue dust there are in operation 
the baghouse and the Cottrell electric precipitator. 
The large cost of the baghouse of usual construction has 
been greatly reduced and the construction improved by 
L. D. Anderson (Min. and Sci. Press, 1916, Vol. 112, 
p. 746) at Midvale, Utah. The sides and ends of the 
filtering chamber are of structural iron covered with 
corrugated iron lined with asbestos sheets. The gases, 
suitably cooled, enter the filtering chamber and retain 
their heat while passing through the bags. Thus there 
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is no condensation of acid moisture, which so readily 
corrodes the bags. Cottrell electric precipitators are 
being installed more and more in lead plants. The best 
working conditions appear to be attained with gases of 
a uniform temperature of 80 to 100° C. traveling with 
a speed of + ft. per sec. 

New L&EAD-SMELTING PLANTS IN 1916 


The Northport Smelting and Refining Co., Northport, 
Wash. (Dwight, Eng. and Min. Journ., 1916, Vol. 102, 
p. 671), started smelting operations this year; at present 
it has in operation three blast furnaces. It treats mainly 
Coeur d’Aléne concentrates which are blast-roasted in 
standard 42-in. Dwight & Lloyd machines. <A blast fur- 
nace is 42x192 in. at tuyére-level, has a smelting column 
about 18 ft. in height, two tiers of steel water jackets, and 
twelve 4.5-in. tuyéres on a side. The furnace top is a 
steel and cast-iron frame inclosed in red brick; it has 
end doors to admit the charge cars, and side doors for 
hand-feeding when blowing in and barring down. The 
gases pass off through a downcomer into a dust chamber 
connected with a Cottrell precipitator. The charges are 
made up of 70% blast-roasted ore and contain about 
25% Pb. In 24 hr. a furnace puts through 250 short 
tons of charge with a blast pressure of 30 to 40 oz. and 
13 to 14% coke, equivalent to 10 to 11% fixed C. The 
matte-fall is about 7%; the matte contains 10 to 12% 
Pb, the slag 0.5% Pb. 

The Bunker Hill & Sullivan Mining and Concentrating 
Co. has in the process of erection a smelting and _ re- 
fining plant at Kellogg, Idaho (Eng and Min. Journ., 
1916, Vol. 101, p. 868; Dwight, op.cit., 1916, Vol. 
102, p. 671). Its main ore supply is Coeur d’Aléne 
galena concentrate. This will be blast roasted in four 
Dwight & Lloyd machines; pyrite concentrates are to be 
partly desulphurized in a 26-ft. Wedge furnace. There 
will be three blast furnaces 48x180 in. at tuyéres and 
80x180 in. at throat, with a smelting column 14 ft. high. 
A furnace has two tiers of steel jackets, which have no 
boshes on the sides. The superstructure is of structural] 
steel, cast irom and red brick. The gases from the 
blast furnaces are to be filtered in a baghouse. The 
waste slag is to be collected in steel pots of 130 cu.ft. 
capacity. The liquid lead bullion will be transferred to 
a drossing plant and pass thence into the refinery. This 
will contain two softening furnaces, four desilverizing 
kettles, two refining furnaces and four merchant kettles. 
In addition there will be furnaces for working up 
drosses and smelting antimony skimmings. The silver 
division will contain six retorts, two cupelling furnaces, 
one fine-silver furnace and one crucible furnace for good 
bullion. The doré silver is to be parted with sulphuric 
acid and the resulting silver sulphate will be decomposed 
with metallic copper. 


IMPROVEMENTS IN DESILVERIZATION 


There have been no changes in the general workings 
of the Parkes process, although improvements are under 
way in some of the details. One at South Chicago, Ind., 
is the smelting of antimony ore with the antimony 
skimmings that have been freed from silver. As long as 
the antimony in the hard lead is paid for at its full 
value, there is every reason for this mode of treatment, 
provided the recovery is satisfactory. This is accom- 
plished by passing the fumes through a baghouse. Thus 
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a saving of over 97% of antimony is made against the 
much lower figure of about 80% when antimony ore 
is smelted by one of the usual processes. 

In the Betts process, which was first put into operation 
at Trail, B. C., the construction of the tanks used to be 
the same as that in the electrolytic refining of copper. 
‘ynis has been changed. With wooden tanks a steel 
framework now supports the electrodes, and the rectangu- 
jar tank has received a curved bottom. At two planis 
wood has been abandoned and replaced by concrete, 
which is made up either of asphalt, asbestos and sand, 
or of cement and sand; in the latter case, the vat is 
covered first with B & P paint and then with asphalt. 
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Molding of refined lead is usually carried out in two 
ways. It is siphoned or pumped from a merchant kettle 
into molds placed in a semicircle, or it draws from a 
reverberatory furnace into a string of molds traveling 
on a link-chain belt. A third method has been devised 
by J. F. Miller at Trail, B. C. (Hng. and Min. Journ., 
1916, Vol. 102, p. 662) with his casting machine, which 
occupies a small floor space and molds, with three men, 
12.4 tons lead per hr., furnishing smooth bars without the 
necessity of drossing and trimming. The lead is pumped 
from a kettle into a machine, the surplus lead goes back 
to the kettle, and the machine drops the finished bars 
on a truck. 

& 


Metallurgy of Copper in 1916 


By LAWRENCE ADDICKS* 


The unprecedented market for copper during the year 
just closed has given a tremendous stimulus not only to 
the production of the metal and consequent expansion of 
the reduction plants, but also to the further development 
of the metallurgy of lean ores. In meeting the great 
demand many properties have been resurrected which, 
while dubious at 15c. copper, are bonanzas at 25ce. 

A table of average contents of ores treated in the last 
ten years would show an astonishing diminution year by 
vear, and with the increasing attention to the recovery of 
byproducts such as sulphuric acid and some of the minor 
metals associated with copper, it will soon be difficult te 
define a copper ore at all. 

The advance in copper metallurgy in 1916 may be 
briefly summarized as having been striking in three di- 
rections: Flotation, leaching, and sulphuric acid manu- 
facture from smeltery smoke, all of which are more or less 
closely interrelated. Flotation and leaching though far 
apart at one end of their application rub elbows rather 
closely at the other end and sulphuric acid, which can be 
produced so cheaply as a byproduct from waste gases at 
a neighboring smeltery, has become the desideratum of 
the leaching plant.. 

The year 1916 was notable for having seen the com- 
plete fruition of original mills as types of these two pro- 
cesses, in contradistinction to mills adapted to these 
processes ; the Inspiration using flotation and the Chuqui- 
camata using leaching and also the bringing to a state of 
90% completion of the first large all-leaching plant in 
this country at Ajo; while a sulphuric acid plant has 
now become a recognized feature of a copper smeltery. 

Ore DRressING AND FLOTATION 

The revolutionary effects of flotation continue to be 
felt in both ore dressing and smelting, as shown by the 
development of fine-grinding machinery and of methods 
of drying and smelting concentrates of excessive fine- 
ness. The whole flotation question appears to be clari- 
fying. On the theoretical side the controversy as to its 
modus operandi! has led to a general investigation 
of the application of colloid chemistry which is yield- 
ing many data of value in other lines. 

The Supreme Court of the United States on Dec. 11 
announced its decision? in the suit of Minerals Separa- 





*Metallurgical engineer, 114 Liberty St., New York City. 
1Bull. A. I. M. E., Nov., 1916, p. 1879, Anderson, ditto, July, 
1916, p. 1119. 
2“BHng. and Min. Journ.,” Vol. 102, p. 1071. 





tion, Ltd., vs. Hyde, involving the basic patent for the 
flotation process of concentrating ores. The invention 
was held to be new and patentable in so far as the prac- 
tice at the Butte & Superior mill is concerned, and the 
operations of the defendant Hyde at the Butte & Su- 
perior mill in Montana were held to be an infringement. 
A decision of the British House of Lords was referred 
to as having recognized the novelty of the invention. 

Inasmuch as the United States Supreme Court and 
the British House of Lords have agreed in upholding the 
basic patent, the English-speaking world must bow to 
their judgment. The situation has not been cleared en- 
tirely, for there are matters in the Miami case that in- 
volve other patents that do not fall within the scope of 
the decision of the Supreme Court. But that the basic 
patent owned by Minerals Separation, Ltd., upon which 
the froth-flotation process rests, is valid there is no longer 
any doubt. 

Practically the possibilities and limitation of flotation 
as a metallurgical process are more clearly understood 
than they were a year ago. What it can do on a sul- 
phide ore is shown by the increase in the concentrates 
recovery from 82% under the highly developed methods 
of the old wet concentration to 96% after adding flo- 
tation®. On mixed sulphides and oxides the feeling is 
now that the latter can be better handled by a separate 
hydrometallurgical treatment: When acids and soluble 
sulphides are added as flotative reagents with the ob- 
ject of coating oxidized material, flotation is really sail- 
ing more or less under false colors, as most of the ad- 
ditional recovery seems to be due to the dissolving of 
the copper in the acid and subsequent precipitation as 
sulphide which is straight leaching; and as these re- 
agents tend to react rather unfavorably on the legitimate 
recovery of the sulphide minerals present, it appears that 
the leaching operation should be conducted separately. 

PROGRESS IN LEACHING 

The clearer: conception of the limitations of flotation 
methods already mentioned has led to a renewed inter- 
est in leaching, which for a time had suffered from 
arrested development. The companies in the Southwest 
producing concentrates with some oxidized values are 
practically all experimenting along leaching lines for 
the recovery of these values. One scheme that seems to 
have possibilities is that of dissolving these values in 





3“Rng. and Min. Journ.”, Vol. 101, p, 361. 
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dilute sulphuric acid and then precipitating them upon 
iron, recovering the cement by flotation without any at- 
tempt to separate the liquid from the pulp. This avoids 
having to meet the difficult question of filtration or other- 
wise dewatering a more or less colloidal slime.* Flota- 
tion is also being considered as an adjunct to leaching 
in the Lake region,® and while a year ago it appeared 
that flotation controlled the sulphides and leaching the 
oxidized propositions and that the mixed ores would be 
fought for by the two methods with a strong leaning 
toward the former, it now seems probable that this mid- 
die ground will be handled by both methods used on 
complementary rather than competitive flow sheets. 

The exceedingly fine state of physical subdivision of 
flotation concentrates, together with the large and con- 
stantly increasing tonnage produced, has introduced 
problems in treatment which are bringing about a gen- 
eral overhauling of methods. While a_reverberatory 
thrives on a fine material, even it expresses some sur- 
prise at a charge running from 100-mesh down to 500- 
mesh. This has caused the possibilities of leaching to 
be considered as a means of treating the concentrates 
themselves,® and it is quite possible that the metallurgy 
of copper may develop along quite new lines in the next 
few: years. 


HyDROMETALLURGICAL OPERATIONS 


While no new large hydrometallurgical operations 
have been undertaken during the year, those already un- 
derway report excellent progress. At Chuquicamata’ the 
chief difficuities appear to have been in the breaking of 
the fragile magnetite anodes at a time when the Kuro- 
pean war cut off a new supply, and in the unexpected 
appearance of nitrates. The anode difficulty was met by 
trying duriron ‘ater by importing ferroalloys as a 
basis for locat manufacture of acid-resisting iron alloys. 
While these anodes ccrrode to a greater or less extent, 
they furnish a commercial substitute for the magnetite. 

The electrolysis of copper sulphate in the presence 
of chlorides and nitrates is quite a problem. Fortunate- 
ty, sulphate is leached in excess from the ore, resulting 
in the ability to reject considerable electrolyte without 
incurring an acid shortage. The nitrates attack the 
cathode copper and cut down the efficiency and this in 
turn the production of the plant. The nitrates and 
minor sulphates are therefore controlled by regularly 
running off a sufficient proportion of the electrolyte and 
cementing the copper upon tin cans and other iron. The 
resulting cement is either melted into anodes for start- 
ing sheet tanks or used in the chloride precipitators. The 
chloride, which is removed as cuprous chloride by agi- 
tating the entering liquor with shot or cement copper, 
was first smelted with lime, but later dissolved in brine 
and the copper cemented upon iron. The result of these 
operations is to put the electrolysis on a straight sul- 
phate basis. Beyond some early difficulties in keeping 
the temperature of the liquors below the softening point 
of the tank linings and power-plant and crusher troubles 
not connected with the metallurgy, the mechanical part 
of the plant is reported to have given excellent satis- 
faction from the start. 





*Bull. A. I. M. E., Nov., 1916, p. 1882. 
5“Min. and Sci. Press.” 
6Addicks, Bull. A. I. M. E., Sept., 1916, p. 1565; Flynn, Bull 
A. I. M. E., Dec., 1916, p. 2160. 
7TRose, Proc. 2d Pan. Am. Sci. Congress. 
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At Anaconda the leaching of the enormous sand-tail- 
ings stocks has gone steadily on, and while flotation de- 
velopments have stopped the production of this material, 
the experience gained has been turned to good advantage 
in the treatment of copper-zine ores, resulting in re- 
covery of both the copper and the zine. Discussion of 
this, however, belongs properly to the metallurgy of zine. 

At Ajo* the work on the construction of the 5,000- 
ton plant is going steadily ahead and large scale opera- 
tion will probably be started in a few weeks. Eleven 
lead-lined tanks 88x88x15 have been installed for leach- 
ing and two 7,500-kw. turbines for power. The details 
of the experimental work and proposed process? have now 
been published in full. 

The tailings plant of the Calumet & Hecla’® at Lake 
Linden is now understood to be in partial operation, but 
as yet little information has been given out. The orig- 
inal plan of using a liquor containing ammonia and am- 
monium carbonate as an oxygen carrier to the native 
copper has been adhered to, but it is understood that a 
greater recovery by mechanical methods than originally 
contemplated is being effected. 

For some time experiments have been conducted on 
mill tailings at the Winona (Michigan) mine with the 
Slater cycle,’? in which a mixture of ferric chloride and 
hypochlorous acid constitutes the leaching agent. A dia- 
phragm electrolytic cell is employed for regenerating the 
liquor, but the copper is precipitated upon iron, and 
chloride losses have to be supplied by salt. The process 
is very interesting theoretically, but practically intro- 
duces nearly every difficulty in the category. Neverthe- 
less, encouraging reports are coming from the 5-ton ex- 
perimental plant. 

Several plants for the treatment of pyrites cinder 
along the lines of the Longmaid-Henderson process with 
variations are being constructed along the Atlantic Sea- 
board, so that the plants of the Pennsylvania Salt Manu- 
facturing Co. are no longer the sole representatives in 
this line of leaching work. One of these,’? operated by 
the Virginia Smelting Co. at West Norfolk, Va., de- 
signed for treating 150 tons of cinders a day, is de- 
scribed in the reference given. 


DEVELOPMENTS IN ROASTING 


The principal development in roasting practice lies in 
the attempt to avoid dusting losses in the handling of 
the calcines between the roaster and the furnace. Flota- 
tion concentrates make dusty calcines, and many of the 
smelting plants are built on wind-swept plateaus. As 
long as stack lossés were indefinite, they could be made 
to take the blame for any unaccounted-for values, but 
now that they have been accurately measured and in 
many cases practically eliminated by various devices, 
there is still from 0.5% to 1%" of the entering copper 
which cannot be found in slag, fume or blister. This 
has finally drawn attention to the careless handling of 
material in various stages of the process and led to the 
development of sealed calcine chutes and cars and cov- 
ered ore beds.‘* In some cases roasting is becoming but 


8“Eng. and Min. Journ.”, Vol. 102, p. 9438. 
*Morse & Tobehnaun, Bull. A. I. M. E., p. 1593. 
Williams, Bull. A. I. M. E., Dec., 1916, p. 2163. 
1“Bng. and Min. Journ.’, Vol. 102, p. 929. 
12Eng. and Min. Journ.,” Vol. 101, p. 803. 
Ricketts, Bull. A. I. M. E., Dec., 1916, p. 2145. 
4McCregor, Bull. A. I. M. E., Aug., 1916, p. 1257. 
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little more than drying on account of the shortage of 
sulphur in some flotation concentrates, and this may lead 
to some changes in roaster design in time. Recent in- 
stallations of wasting furnaces as at Anaconda’ have been 
25 ft. in diameter. 

No New Progress IN SMELTING 

The blast furnace seems, for the time being at least, 
to have definitely retired into such parts of the smelting 
field as are its special province. leaving to the reverbera- 
tory the major work of handling all “mechanically con- 
centrated ores. No special progress along smelting lines 
with either type of furnace is to be recorded, and it is 
hard to see along what further lines such progress could 
be made. Powdered-coal firing has become thoroughly 
standardized,” inasmuch as 2.5 to 3% moisture in the 
coal removes all danger from explosions and yet is not 
sufficient to ball or pack in the feeding device. Any 
troubles from ash falling on the charge are overcome by 
adding a little suitable flux at the skimming door to 
thin out the scum. 

Converter practice has, up to the present, strongly 
favored the Great Falls type of shell,’® but recently there 
has been some consideration of the possible advantages of 
the original Pierce-Smith tilting furnace in that it con- 
centrates in a single small throat a greater quantity of 
escaping gas, thereby offering less opportunity for metal 
losses in troant fume and greater possibilities in sul- 
phuric-acid manufacture. 

FumME Now RECOVERED 

The whole field of electrostatic precipitation has been 
well reviewed in a paper before the Second Pan-Amer- 
ican Scientific Congress,’* which latter, by the way, was 
the means of bringing together quite a number of papers 
of especial interest in copper metallurgy. The Cottrell 
method has now been fully accepted in cases where the 
values collected justify the investment. The roaster in- 
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stallation at the International smeltery has justified all 
expectations, and Anaconda has made a further instal- 
lation® in connection with its new battery of 28 roasters. 
Smoke farming seems to have largely abated as a de- 
partment of agriculture, and it has taught the smelting 
fraternity the value of byproducts that otherwise might 
never have been appreciated. Sulphuric acid is now be- 
ing, or about to be, produced at several plants, and it is 
known that at least one of these is about to embark in 
the manufacture of fertilizer. At the Mammoth smel- 
tery the highly zinkiferous fume that has been collected 
from its baghouse for several years is uow being success- 
fully treated to produce electrolytic zinc. 'The recovery 
of arsenious oxide is an old story. Further work is be- 
ing done in Australia on the Hall process for the recov- 
ery of elemental sulphur. 


LARGE INCREASE IN REFINING CAPACITY 


Almost every refinery in the country has been extended 
during the year. Unfortunately, on account of the large 
investment involved, such extensions are always held back 
until the demand for capacity is so imperative that there 
is no time to do much more than duplicate existing units. 
So the year has been one of great activity without any 
special metallurgical progress. ‘The possibilities in by- 
products are being carefully investigated in this field 
as well, and some of the refineries are becoming manu- 
facturing chemists on a small scale. Increasing quan- 
tities of byproduct nickel, either as salts or as metal, 
are being produced. Unfortunately, no adequate demand 
for selenium and tellurium has as yet been found or cre- 
ated. Considerable work is being done on the continuous 
smelting of cathodes** under more or less blast-furnace 
conditions but no definite results appear as yet to have 
been attained. The wet process for treating anode slimes 
also has failed to arrive as yet; there is ample oppor- 
tunity for research in this field. 


New Mictalurgy of Copper in Arizona 


7 L. D. Rickerrs* 


With the exception of the plant at Ajo being erected 
by the New Cornelia Copper Co., there were no new works 
started up in Arizona. On account of the unprecedented 
demand for copper and its unprecedented price, all the 
mines, however, were stimulated to increased production. 
Some plants were enlarged, and Arizona made a far 
greater production than ever before in its history. 

The Inspiration Consolidated Copper Co. started up 
its mine and new concentrator in 1915. Initially it was 
intended to bring the mine to a producing basis of about 
14,000 tons a day as rapidly as possible, and of course 
to mill the product as it was produced. Starting in 
July, 1915, with two sections of its new mill, succeed- 
ing sections were rapidly brought into service and the 
mine responded to the increased demand. In the spring 
of 1916 the full eighteen sections were in operation, the 


mine producing and the mill treating the original pro- 





bKuzell, Proc. 2d Pan. Am. Sci. Congress. 
“Howard, Bull. A. I. M. E., Sept., 1916, p. 1539. 
7Cottrell, Proc. 2d Pan. Am. Sci. Congress. 


*Consulting engineer; president, Andes Copper Co., 42 
Broadway, New York City. 


duction planned. As, however, the mill was tuned after 
completion, it was found that it could treat a larger 
tonnage than originally designed, and during the latter 
part of the year the mines produced and the mill treated 
at the rate of about 500,000 tons of ore a month, and 
the output averaged about 11,000,000 lb. of copper. It 
soon appeared that the original estimates of mining and 
milling were conservative and that the figures could be 
improved upon, and this at once made it apparent that an 
even larger proportion of our ore than was contemplated 
with our method of mining could be won, and at the same 
time the original estimates of pound cost could be main- 
tained by pulling a little more waste with the ore, but this 
nec essarily would cause a slight drop in the yield per ton, 
and for this reason and in order to be abundantly pre- 
pared for a high market and not overstrain the mill, two 
more sections are now being completed and will be avail- 
able for operation early in 1917. 

The International smeltery, which was built at Miami 
for the treatment of Miami, Inspiration and other con- 


8%Carred, U. S. Pat. 1,198,434. 
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centrates and ores, was in suecessful operation. It 
was designed, however, for an output of about 15,000,000 
lb. of copper, and on account of the demand for copper 
the mines have been turning out more than this amount 
and the smeltery has been overcrowded. An output of 
18,000,000 to 20,000,000 lb. strains the smeltery in all 
of its departments, and for this reason it is being con- 
sistently enlarged. The reverberatory furnaces are 21 ft. 
wide by 120 ft. long, inside measurement, and while 
three furnaces can be operated with six boilers, it has 
been proved that it would be more economical to have 
more boiler capacity. Accordingly, the enlarged boiler 
plant for the reverberatories will consist of nine 713- 
b.hp. Stirling boilers, and it is the intention to operate 
eight of these when running three reverberatories con- 
tinuously, on the ground that the increased investment 
will be abundantly paid for in the larger amount of steam 
generated. 

[ have already written a short article with regard to 
the saving and unaccounted losses at this smeltery, and 
steps are being taken to decrease the loss from dust in 
charging and discharging calcine cars. 

The Engineering and Mining Journal has published 
the data issued by the Inspiration and International com- 
panies in their circulars issued for the benefit of the vis- 
iting members of the-American Institute of Mining En- 
gineers last fall, and those interested should refer to this 
information. 


TREATMENT OF High SULPHUR OREs 


The Calumet & Arizona Mining Co. has likewise need 
for greater capacity in its new smeltery, especially for 
the treatment of high sulphur ores, and this company is 
just completing enlargements to the plant, which in- 
clude a large increase in the capacity of its receiving 
bins and important additions to the crusher, calcine 
and reverberatory plants. For some time this plant in 
operating its reverberatories produced more steam 
from the waste heat than was required to run the plant 
itself, and some steam has been thrown away. With the 
additional reverberatory the amount of excess power will 
be considerable, and for this reason the management is 
adding a 3,500-kw. turbo-generator to its smeltery and 
building a transmission line to the mine, where elec- 
trical power will be used in part for pumping and for 
other purposes. 

During several years past the New Cornelia Copper 
Co. has been conducting experiments with a view to de- 
veloping a method of leaching its oxide ores. After 
initial experiments at Douglas, a 1-ton plant was built 
at the mine, and later a plant of 40 tons’ daily capacity 
was erected and operated for about 14 months. Based 
upon results obtained at this test plant, a leaching plant 
with a capacity of 5,000 tons per day is now being 
erected. The plant is 43 mi. from Gila Bend, a sta- 
tion on the Southern Pacific Ry. and during the year 
a standard-gage railroad has been completed to the mine. 

The carbonate ores outcrop on the surface and will 
be mined by steam shovel, and the necessary sidings and 
tracks are being installed. The ore will break coarse. 
Cars have been purchased which will discharge any lump 
that will pass the scoop of the shovel, and all the run- 
of-mine ore will be taken during one shift to the crush- 
ing plant, where it will be dumped directly from the 
cars into the hopper of a No. 24 gyratory crusher de- 
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signed to take any lump that may be discharged by the 
cars. Below the gyratory there will be eight crushers of 
similar design which will crush the 10-in. cubes from 
the large crusher to 214- or 3-in. cubes, and thence the 
ore will pass to storage bins of large capacity. Thence 
it will be passed automatically to four sections of a 
crushing plant, each consisting of one vertical Symons 
disk crusher set to crush coarse, with a screen below it. 
The oversize will pass thence to two similar crushers set 
to crush fine. It is intended to crush the material to 
about 4-mesh by this method. ‘The fine-crushing plant 
may run two or three 8-hr. shifts. The vertical disk 
crushers have been studied and redesigned with a view 
to meeting any weaknesses that have heretofore devel- 
oped, and tests made on hard ore appear to demonstrate 
that they will stand up to their work.’ The ore from 
the crushing plant will pass currently to one of ten rein- 
forced-concrete tanks, lead-lined, of 5,000 tons’ capacity 
each, where it will be subjected to leaching operations, 
and it is expected that a recovery in solution of upward 
of 80% will be obtained. The leached material after 
washing will be reclaimed by a special Hulitt reclaimer, 
loaded into standard-gage cars and taken to a dump. 
The copper liquors will be passed to an electrolytic tank- 
house, where the copper will be recovered electrolytically, 
hard-lead anodes being used. The ferrous salts will be 
controlled by the use of sulphurous-acid gas produced 
from Calumet & Arizona sulphides by calcining in Wedge 
furnaces. About 12% of the copper will be precipitated 
from neutral solution on iron to prevent supersatura- 
tion of the solution with foreign salts, and the cement 
copper thus produced will either be shipped to Douglas or 
used as an additional reagent for the reduction of fer- 
ric salts. 

These works will use steam for the generation of 
power. Steam will be generated at- 240 lb. pressure and 
100° of superheat at the throttle of the turbines. The 
turbines will be two in number, one running and one 
standing as a spare, and they are of the Curtiss type, 
of 7,500-kw. capacity each at a power factor of 80%. 
The alternating current will pass from this generator to 
the various departments where it is used, and direct cur- 
rent will be generated by rotary transformers and pass 
thence to the tankhouse. It is hoped this plant will give 
1 kw.-hr. at the switchboard for approximately each 21,- 
000 B.t.u.’s in the fuel oil. 


IMPORTANCE OF LEACHING 


The subject of leaching is an exceedingly important 
one and is being seriously considered in various parts 


of the United States. As I have before stated, there is 
known to be about 18,000,000 tons of oxidized copper ore 
in the mines of the Inspiration Consolidated Copper Co. 
and a very considerable quantity in the mines of the Miami 
Copper Co., and there is a probability of even larger 
tonnages. Since, however, these mines depend upon un- 
derground methods, and since the processes for handling 
sulphide ores are partly developed and proven, the treat- 
ment of these ores is being delayed for the time being, 
but the urgent necessity for the manufacture of sulphuric 
acid in the Southwest for this and other purposes is 
becoming important. The Calumet & Arizona Mining 
Co. at Douglas proposes to use waste gases from its 
smeltery for the production of sulphuric acid and is 
just completing a chamber-process plant at the smeltery 
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of a daily capacity of 200 tons of 60-deg. acid per day. 
This acid will be shipped in tank cars to Ajo for leach- 
ing purposes. 

A further point for consideration is the great cost of 
sulphuric-acid plants, and it would appear that even in 
normal times and with normal prices the cost of a sul- 
phuric-acid plant in the Southwest is not far from 
$4,000 per ton of daily capacity. Walter A. Schmidt, of 
the Western Precipitation Co., is making an earnest 
study of decreased cost of plant, and he is considering 
the use of contact methods in an original and modified 
way which may lead to the possibility of much cheaper 
acid plant, with the proviso that only a considerable part 
and not all of the sulphurous-acid gas generated is util- 
ized. A theoretical study of his ideas and methods leads 
to the conclusion that they are sound, and it is hoped 
that mechanical difficulties can be overcome and that the 
process will lead to important results and a greatly de- 
creased initial cost for investment. 


CONVERTER GASES FOR SULPHURIC ACID 


The desirability of the use of converter gas is also now 
apparent in districts which have no sulphur to spare un- 
til the converting stage is attained, and there is need 
for some method of obtaining a more uniform gas from 
this process. In an article published by me last fall, 
I referrec: to this question in connection with the avoid- 
ance of dust losses in converting, and since then I have 
learned that Mr. Howard, of Garfield, to prevent dust 
losses, has long since been working along the same lines 
and has designed a converter with an opening at one end 
as an outlet for converter gases and their introduction 
into a smoke-box without admitting any great amount of 
extraneous air. ‘There will still be variations in the 
amount of sulphurous-acid gas contained, but there 
should be under such circumstances a deficiency in air 
in the hot mixture, and possibly some mechanical or 
chemical device can be devised to automatically control 
the introduction of additional air in order to get the 
proper mixture and the necessary temperature. 

A problem that has not yet been solved, but which is 
exceedingly important, is the treatment of mixed ores. 
All chaleocite ores in the so-called porphyries, owing to 
the decomposition of pyritic material containing copper, 
not only contain chalcocite but some oxidized copper min- 
eral, and this applies to whatever portion of the zone 
in which chaleocite ores occur. In addition to this there 
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is of course a zone between the completely leached or 
oxidized capping and the chalcocite ore proper, where 
there is a gradual transition from oxidized copper ores 
to the normal chalcocite ore. At Inspiration the average 
ore mined with the present method of mining contains 
between 15 and 20% of its copper in oxidized form, and 
while a recovery is made of about 92% of all the cop- 
per existing as sulphide, only between 20 and 30% of 
the oxidized mineral is recovered. As a consequence the 
tailings being produced contain from 5 to 7 lb. of cop- 
per in oxidized form that is easily and readily dissolved 
by sulphuric acid. Undoubtedly there are throughout 
the West large and important tonnages of such ores in 
which there are serious losses due to the fact that the 
oxidized minerals are only in part recovered. The dif- 
ficulty in recovering this copper is not so much in dis- 
solving the copper, because it dissolves very easily in- 
deed, but it lies in separating the copper in solution from 
the slimes and colloids and recovering it. Interesting 
experiments are now being conducted at various points 
with a process that has great promise. I do not feel 
that I am at liberty at this stage to give a technical 
description of the process, but simply wish to call at- 
tention to the fact that the subject is under considera- 
tion and receiving study and that the general subject of 
savings, in some practial way, of both sulphides and oxi- 
dized copper minerals in mixed ores is exceedingly im- 
portant. 
TENDENCY OF MopERN METALLURGY 

It is evident that im recent years the tendency in the 
practice of copper mining and metallurgy has been to- 
ward the elaboration and development of new methods 
and processes. This is true with reference to the treat- 
ment of special ores and products, and while it is going 
to take time and further experience to perfect them, 
there is no doubt they are coming to stay. Among these 
new processes the leaching methods especially are prom- 
inent. At the same time the tendency seems to be toward 
elaboration in mining and metallurgical processes, and 
there is no promise that I can see that any important 
method or process will be entirely replaced, but undoubt- 
edly the field will be extended. In other words, while 
leaching processes, for instance, are becoming very im- 
portant, their field will be largely toward the attack of 
tailings, dumps or ores heretofore not handled, or for 
the purpose of increasing savings, rather than in the ac- 
tual replacement of old processes. 


Fo 


Metallurgy of Zinc 


By W. R. INGALLS 


It is somewhat difficult for me to write a review of the 
metallurgy of zinc in 1916 without repeating more or less 
of what I said in my article in the Journal of Oct. 7, 
1916. It has been brought to my attention that several 
of the innovations that were suggested in that article 
were even then in process of being carried out, while 
others are going to be tried. At most smelteries, however, 


the operating and technical staff was too busy in 1916- 


making spelter as rapidly as possible to give any thought 
to improvements in practice, but such concentration for- 
tunately was by no means universal. 


Smelters were hampered throughout 1916 by adverse 
labor conditions. Wages were increased repeatedly, and 
the more they were increased the worse seemed to become 
the metallurgical results. As one well-known smelter 
wrote me, “Wherever I go the situation is about the same. 
Highest wages ever paid, poorest work ever done, and ab- 
solute indifference on the part of the men as to whether 
they work or not.” Some of the older smelters that have 
the benefit of a relatively stable working force did not 
apparently suffer very much, but on the front, so to speak. 
extractions generally fell off very seriously. 











SIMMONDS RETORT DiIscHARGING MACHINE 

The Simmonds retort discharging machine has con- 
tinued to give excellent satisfaction at the works of the 
United States Zine Co. at Sand Springs, Okla., and at 
Pueblo, Colo., the former having 16 and the latter six 
of them. The work accomplished with these machines 
is reported to be better than that done by hand. The 
men prefer them, owing to the arduous work they save 
and the better cleaning of the retorts that they effect. 
Although the machine occasionally breaks a retort, furnace 
records show that such extra breakage as there is, is easily 
offset by the gain in keeping the retorts clean and length- 
ening their life. The first of these machines was installed 
at Sand Springs, where it has now been in continuous 
daily operation for 18 months without missing a shift and 
is still in good condition and doing good work. The 
principal upkeep has been the item of scraper chains, the 
average life of which is about 100 days. The Simmonds 
Engineering Co. is hopeful to improve these chains so 
that a longer life will be realized. 

HypratLic Retrort PRESSES 

The Simmonds Engineering Co. has introduced a new 
hydraulic press, which is now in use at the works of the 
Kusa Spelter Co., at Kusa, Okla., at the Sand Springs 
plant of the United States Zine Co. and at the works of 
the Bartlesville Zine Co., at Blackwell, Okla. With the 
Simmonds press the retort is formed around a stationary 
core, whick is held in place by four bars cast solid with 
the matrix bushing. The core is bolted to the center, or 
hub, of these bars. The clay is forced around the bars 
and forms a bond after passing them and then narrows 
down to the thickness of the retort wall. This press is 
regarded by some as being advantageous over other types, 
inasmuch as it has only one plunger while other types 
have three, which naturally reduces the first cost, and 
the wear and upkeep are also less. However, this is not 
a new idea, early forms of the Dor press exemplifying 
the same principle. 


Furt—CoaL AND GAS 


The rapidly increasing cost of natural gas caused smelt- 
ers to think more than ever about being economical of it. 
Gas cost of 7c. per 1,000 cu.ft. is not uncommon nowadays. 
Nor is the consumption of 65,000 to 70,000 cu.ft. per 
ton of ore. The only things that can excuse the erection 
of a natural-gas plant under such conditions, rather than 
a coal plant, are that it can be built more quickly and 
costs less money per unit of capacity. 

Even the coal smelters were trying to be more econom- 
ical in the use of fuel, some of them experimenting with 
different types of producers with that in view. The 
American Zinc, Lead and Smelting Co. reported material 
improvement, with indications that still further savings 
would be made. 

The Societa di Monteponi, the largest producer of zinc 
ore in Sardinia, is doing something new in its construction 
of a smelting works in Vado bei Savona, which is to have 
six furnaces of 240 retorts each. These will be fired 
with the gas of a coking plant. Besides these furnaces, 
two electric furnaces are being built. 

tOASTING FURNACES 

A new effort to make the Wedge furnace successful 
‘or the dead-roasting of blende is to be made at Palmer- 
ton, Penn., where a furnace especially adapted for this 
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purpose is in course of erection. The Spirlet furnace, 
which previously found a foothold in some of the works 
of the National Zine Co., and the Grasselli Chemical Co., 
was installed during 1916 at the Rose Lake smeltery of 
the Granby Mining and Smelting Co., three of them 
being built there. In Great Britain, also, this furnace 
has been commanding a great deal of attention, and it will 
probably be used in some of the new works in Great 
Britain and colonies. 

At Hillsboro a new Hegeler furnace was built, 20 ft. 
longer than the standard. Also, an additional hearth was 
built at the bottom for the purpose of direct firing or to 
serve as a cooling hearth, as might be deemed best. 

In the natural-gas fields the increasing cost of gas 
obliged smelters to exercise greater care in the use of it. 
As a step in this direction the notoriously wasteful Zell- 
weger roasting furnaces were remodeled by the Bartlesville 
Zinc Co. into Ropp furnaces, with the result of saving 
50% in gas consumption for roasting. 


REWORKING FURNACE RESIDUES 


Much attention was devoted to the subject of re-treat- 
ing furnace residues. This has become a regular practice 
at several works. Two methods are in use. Residues con- 
taining silver and lead are treated as heretofore, making 
them available for lead blast smelting furnaces. Residues 
that are low in silver and lead are burned on Wetherill 
grates for extraction of the last part of their zine, which 
is recovered as zinc-oxide fume. During 1916 oxide plants 
for this purpose were built at Bartlesville, Okla., at Hills- 
boro, LIL, and at Donora, Penn., and other places, although 
some of them have not yet been completed. 

The Bartlesville plant (Bartlesville Zine Co.) is 
equipped with four automatic filtering machines of Simon, 
Buehler & Baumann. These machines have not yet been 
wholly adapted to the purpose, but the Bartlesville people 
are confident that after a few changes they will do efficient 
work and will be immensely superior to the old-fashioned 
baghouse, saving both in first cost and in operation. The 
present trouble appears to be chiefly due to flimsy con- 
struction, which, of course, will be remedied. These ma- 
chines are also being tried at Palmerton, Penn. 


REFINING BY REDISTILLATION 


The practice of refining spelter by redistillation con- 
tinued at a good many works, and methods were so im- 
proved that at some works it became possible to turn 
out a considerable tonnage of spelter with a purity of 
99.93 to 99.95% zine. Examination of the residues from 
such redistillation led to the discovery, through the enor- 
mous concentration taking place, of the occurrence of sev- 
eral rare elements. Thus were obtained galium, indium 
and germanium, and Dr. Hillebrand, of the United States 
Bureau of Standards, and several of the universities were 
supplied with small quantities of these elements. 

In Sweden and Norway the refining of common spelter 
by redistillation in electric furnaces was carried on in 
a large way, especially at Sarpsborg and Trolhittan. Ore 
smelting was also done at Trolhattan. 

Great interest was exhibited in the production of zine 
by the hydrometallurgical-electrometallurgical way, fol- 
lowing the successful adventure of the Anaconda company 
under the guidance of Mr. Laist. The Great Falls refin- 
ery of the Anaconda company was put in operation late 
in the year, and by the present time all the units must 
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be close to completion. The plants of the Consolidated 
Mining and Smelting Co. of Canada, at Trail, B. C., 
were also put into operation. Several small plants were 
operated, such as those at Baltimore, Md., and Keokuk, 
Towa. Plants are in course of construction by the Daly- 
Judge Mining Co., at Park City, Utah, the American 
Smelting and Refining Co., at Murray, Utah, and the 
United States Smelting Co., at Kennett, Calif. None of 
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these plants approaches in magnitude that of the Ana- 
conda company at Great Falls. The Daly-Judge plant will 
be of capacity for producing 15 tons of spelter daily and 
is particularly interesting on account of the first trial 
of rotating cathodes that will be made there. The Elec- 
trolytic Zine Co. of Australia was organized and is plan- 
ning the erection of a plant in Tasmania for the treat- 
ment of ore from Broken Hill. 


Metallurgy of Gold and Silver 


By Herpert A. MeGRaw 


While there were no notable developments in the metal- 
lurgy of either gold or silver during 1916, there were 
nevertheless many mills operated at their highest capacity, 
and there was a steady development in the perfection of 
metallurgical methods already known. Perhaps the most 
instructive and interesting feature has been the applica- 
tion of the flotation process to both gold and silver metal- 
lurgy. Although this was not considered possible a short 
time ago, a few recent installations have shown that highly 
successful results have followed the adoption of the process 
into this, for it, new field. As an example it may be 
pointed out that the Goldfield Consolidated mill has in- 
stalled a large number of Callow cells designed to re- 
place eventually the cyanide treatment. At this mill it is 
considered that flotation equipment treating a thousand 
tons daily may save up to $400,000 annually, without tak- 
ing into account the higher extraction that may be secured. 
Another instance of the same thing was noted in the 
Journal of July 1, 1916, in which Ralph W. Smith de- 
scribed at length the treatment of an ore containing gold 
in addition to lead, silver and zinc, using the flotation 
process and extracting the gold by it successfully. In 
the course of this article Mr. Smith says: “One of the 
first things noted in the operation of the flotation ma- 
chine was the fact that the free gold floated. 

Assays showed that much cleaner gold tailings were being 
made than by any other machine in the mill. The per- 
centage saving of gold reached about 85%.” 


THE TENDENCY ToWARD FLOTATION 


While many cyanide plants have continued operating 
in the usual way, some of them have been partly, and a 
few wholly, changed over into flotation plants. An in- 
stance of this is the Oneida Stag mill, in Colorado, which 
was entirely changed over from cyanide to flotation, with 
good results. While most of the mills making use of flo- 
tation have been those in which base metals are treated, 
still, in a number of cases the precious metals have been 
recovered as a sort of byproduct, such as the silver recov- 
ered in the concentrates of the mills in the Coeur d’Alene 
district of Idaho, and the gold in the copper recovered in 
some of the Montana mines. It seems, however, that now 
flotation is likely to be used on purely precious-metal 
ores. During the year it has been noted that flotation 
experiments have been tried at the Santa Gertrudis mill, 
at Pachuca, Mexico, and the experimenter expresses his 


opinion of the possibility of a part of the ore, at least, | 


being susceptible of flotation treatment with good results. 

Whatever changes are noticeable in gold and silver 
metallurgy have begun, apparently, in the grinding de- 
partment. The development of the newer machines has 








continued, and many of the plants have been making use 
of the Hardinge mill, the quick-discharge tube mill, the 
Marcy mill, and also the Marathon mill. The Marathon 
mill has been the subject of considerable discussion during 
the year and is worthy of some description. It consists of 
a drum, or tube, similar to the ordinary tube or ball mill, 
in which pebbles or balls used for crushing are replaced 
by cylindrical steel rods, or shafting. The mill contains a 
charge of these rods to do grinding work, and the tube is 
revolved at a speed comparable with that of the tube mill. 
Grinding is performed by the falling of the cylindrical 
steel rods, one upon the other, or by their grinding against 
one another. It is claimed that by the use of rods instead 
of pebbles or balls, the pulp is subjected to more grinding 
action as, in contradistinction to the mill charged with 
pebbles, the contact is over a long line instead of being 
limited to a point. Tests of the Marathon mill were 
carried out at the concentrator of the Detroit Copper Min- 
ing Co., at Morenci, Ariz., and while this test was not upon 
precious-metal ores, it may suffice to give an indication 
of what the mill may do. In this connection the reader is 
referred to the paper by F. C. Blickensderfer, presented 
at the Arizona meeting of the American Institute of 
Mining Engineers. 

Another feature of ore reduction has been the use of 
iron-compound balls, or pebbles, replacing the flint pebbles 
in the tube mills. This has not been at all unusual, and, 
efforts have been made to develop a highly resistant iron 
compound which would give better wear than flint pebbles 
and reduce the cost of tube-mill grinding. Some success 
along these lines has been attained, and it is hoped that a 
satisfactory pebble may be developed soon. ‘Trials have 
been made on an extensive scale in the Cobalt mills, and 
also at the Hollinger, at Timmins, Ontario. 


PRACTICE IN THE COBALT DISTRICT 


It may be noted that a good many of the Cobalt mills 
have been trying flotation with more or less success, among 
the successful ones being the Buffalo. At the Nipissing, 
Dominion Reduction Co. and several others work is still 
in the experimental stage. Metallurgy in general has con- 
tinued in about the usual way in the Cobalt district, al- 
though some changes have had to be made in view of 
the scarcity of supplies of certain kinds. At the Nipis- 
sing, for example, aluminum and aluminum dust have 
been so scarce that new methods of precipitation have 
had to be worked out, and it is generally understood 
that sodium sulphide has been used, although the com- 
pany has given no official announcement of such a change. 

In the Tonopah district there has been very little 
change, although in common with most districts, the prin- 
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cipal companies have been making experiments with flo- 
tation. At the Tonopah-Belmont mill, in addition to flo- 
tation experiments, the only changes of note have been 
the adoption of a new type of filter leaf, which has been 
productive of good results by lowering the dissolved losses 
nearly one-half. The Belmont tube-mill liners that were 
installed in previous years have also proved satisfactory, 
having materially reduced the cost of grinding. At the 
Belmont mill, at Millers, Nev., operations were continued, 
the mill having been re-modeled into a continuous-decanta- 
tion plant, at a cost of about $25,000. This amount has 
been entirely refunded by the profits of the plant during 
its operation under the new system. All the Nevada pre- 
cious-metal mills have continued operations in about the 
usual way throughout the year, although there have been 
minor changes at some of them. The Churchill Milling 
Co., operating on ores of the: Nevada Wonder mine, at 
Wonder, Nev., has been somewhat changed so as to in- 
crease its capacity. Metallurgically speaking, however, 
there has been no important alteration. 

The Rochester and Nevada Packard mills at Rochester 
are operating in the usual way. Cyaniding is still the 
principal process in these districts, although flotation is 
being experimented with. At the present time no one 
seems to be up to date unless he is either using flotation or 
experimenting with it, and there seems to be little doubt 
that many companies are going to be able to effect large 
economies by its use. 

Among the interesting new installations may be men 
‘tioned that of the Big Pine Consolidated Mining Co., 
which has completed an interesting cyanide plant at its 
mine 12 mi. south of Prescott, Ariz. At this mill the 
ore is crushed in the usual way with Blake crushers and 
rolls. The metallurgy is by the counter-current decan- 
tation system, which, however, contains some original fea- 
tures, but since this installation was described in the 
Journal of Dee. 16, 1916, it will not be worth while to re- 
peat it here. At Oatman, Ariz., the new mill of United 
Eastern will use cyanidation in the usual way. 

Mexico continues to be a total blank so far as mining 
and metallurgy are concerned. It is true that some of the 
mills are running and producing bullion, but production 
is nowhere near normal, and operations cannot be carried 
on in the proper manner. Transportation difficulties and 
the possibility of brigandage make calm progress out of 
the question, and there will have to be a considerable wait 
before proper results can be expected there. 


CHANGES AT THE DoME MILL 


One of the interesting developments in precious-metal 
metallurgy is found at the Dome mill, South Porcu- 
pine, Ont. It will be remembered that this mill was built 
originally as an all-slime plant, using stamps, crushing 
in water, amalgamating on plates, and then regrinding, 
thickening, adding cyanide solution and agitating in 
Pachuca tanks. The mill operated in this way for some 
time, and it was later changed into a sand-and-slime 
treatment plant by the addition of sand tanks, thus elim- 
inating a large part of the regrinding and increasing the 
mill capacity. Steps have now been taken, however, to do 
away with the stamps altogether, increase the sand-treat- 
ing installation and thus reduce cost and increase the mill 
capacity again. Hardinge mills are being used to replace 
the stamps, and it is noted that one of these mills, size 8 
it. diameter by 30 in., may be installed in the space occu- 
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pied by the 10-stamp installation, the mill handling as 
much, under certain conditions, as 400 tons per day. Re- 
grinding tube mills, 22x5 ft., are being added, and many 
other improvements made. Such construction as resi- 
dences for department heads, a new surface crushing sta- 
tion, a new large headframe at the shaft, a surface tram- 
way from the headframe to the new crusher station, new 
hoisthouse, dormitories, etc., has been done. The 
sand- and slime-handling capacity has been much in- 
creased, and another 90-frame Merrill slimes press has 
been installed. The new constructions and developments 
at the Dome mine have cost up to the present time about 
half a million dollars, and another $75,000 will probably 
see the completion of those changes already planned. 
Amalgamation, as a major metallurgical process, has 
been retired more and more into the background during 
the last few years, but it has not altogether disappeared 
and it seems likely that, as an auxiliary, it will continue 
to be practised more or less extensively. It is still used 
in California, Colorado, some parts of Canada and in 
South Africa. The Rand mines have used the system 
much as in former years, and these properties have been 
subjected to heavy pressure for gold production during 
the year. In common with most of the gold mines of 
the world, production has been pushed to the maximum, 
because the metal has been required to pay debts. 


CoMBINING CYANIDE AND FLOTATION 


The question of combining the cyanide and flotation 
processes in the beneficiation of gold and silver ores has 
had some study during the year, but in general, operating 
companies have been so busy in other ways that no con- 
clusion has been reached. The possibility of cyaniding 
flotation concentrates is a detail that seems to have some 
importance in this connection. Of course, where silver 
or gold ores are subjected to flotation, the natural sub- 
sequent step is to ship the concentrates to a smelting 
plant, but in isolated districts where such a course is not 
economical, it might pay to cyanide them on the spot. 

It has been suggested that the oil remaining in con- 
centrates of this kind might prove to be a consumer of 
cyanide, and in fact some operators have found it so. 
Others, however, claim to have been able to cyanide such 
material without undue loss of the chemical and without 
especially treating the concentrates. If treatment should 
be required to eliminate the oil, there is open the choice 
between roasting, washing with hot water and the final 
one of attempting to saponify the residual oil. Some- 
times the last course is possible but it will probably not 
become usual practice. The first may often be used, since 
it accomplishes two desirable things at the same time, 
but it may cause some trouble by leaving a mischievous 
carbon deposit. Hot-water washing is practicable in a 
good many instances. 

Taking it all in all, the review of the metallurgy of 
gold and silver for the year leads to the conclusion that 
while there have been no great advances in actual ore- 
treatment methods, developments have been kept up 
continuously and a large amount of new construction has 
been undertaken. The feature of flotation has been inter- 
esting, since it has been tried experimentally by nearly all 
the companies treating any kind of ore, and it may be 
expected that within the next few years surprising instal- 
lations will be forthcoming, particularly at mills treating 
silver-sulphide ores principally. 
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Progress of Flotation in 1916 


By Herpert A. MeGRAw 


During 1916 the flotation process has made enormous 
strides. In former years progress was undoubtedly rapid, 
but was kept more or less of a mystery, as far as the 
professional public was concerned, by the reluctance of 
operators and the companies owning the various patents 
io publish or even to make known the details of their 
operations. While it was undoubtedly known in a general 
way what was going on, still the absence of the usual 
interchange of technical experience and opinion prevented 
the process from making the progress that it would have 
made had conditions been different. In 1916, however, 
this was materially changed, and although it was not until 
close to the end of the year that the clouds of litigation 
had lightened enough to allow the free passage of some 
rays of intelligent discussion, still some of the steeples 
of extraordinary progress proved tall enough to break 
through these clouds and allow the dissemination of some 
rays of fact. 


PUBLICATION OF FLOTATION DETAILS 


In the early part of the year a notable increase in 
the publication of articles on the practice of flotation 
came about. Particularly was this noticed in the Trans- 
actions of the American Institute of Mining Engineers, 
and also in the columns of the leading technical journals. 
The American Institute of Mining Engineers is partic- 
ularly to be congratulated upon its success in securing 
flotation data for publication, and among the most in- 
teresting and important of these papers may be mentioned 
the article describing the progress at the Anaconda mill, 
at Butte, by Laist and Wiggin. This paper sets forth 
in a most comprehensive way the development of flotation 
experiments and practice as carried on at the Anaconda 
mill. The work was undoubtedly of great importance, 
but its publication was of still more importance, since it 
tended to equalize the knowledge of the process in dif- 
ferent parts of the world and also formed an opening 
wedge which has led many others to discuss openly the 
results of this test. Later in the year the article by Dr. 
Rudolf Gahl, respecting the history of flotation at the 
Inspiration property, shed still further light upon the 


‘development ‘and practice of flotation there. In addition 


to articles dealing with practice in various parts of the 
world, others were published dealing with the theoretical 
side of the question, and among the most important of 
these is the discussion by G. D. Van Arsdale, published 
in the Journal of May 13, 1916. Flotation was also 
a prime topic of discussion in the various technical 
societies and was of even so great interest that the subject 
not infrequently reached the columns of the popular press. 


FLOTATION IN THE Courts 


The discussions of various courts upon the flotation 
process, tending to outline and delimit the rights of the 
various owners of process patents, was extremely in- 
tevesting. The latest decision, and by far the most 
important one, is that handed down in the case of Minerals 
Separation, Ltd., and Minerals Separation American 
Syndicate, Ltd., versus James M. Hyde, the opinion of 
which was delivered on Dec. 11, 1916, by Mr. Justice 
Clark. {n this suit the complainant, the first-named as the 





owner and the other as general licensee, claimed an in- 
fringement of U. S. Patent No. 835,120, issued on Nov. 
6, 1906, to H. L. Sulman, H. F. K. Picard and. John 
Ballot. The District Court sustained the patent as to 
claims Nos. 1, 2, 3; 5, 6, 7, 9, 10, 11 and 12, and found 
that the defendant had infringed each of these claims, 
and granted the prayer of the petition. The Circuit 
Court of Appeals for the Ninth Circuit reversed the decree 
of the District Court and remanded the case, with in- 
structions to dismiss the bill. The case was then sent 
to the Supreme Court on a writ of certiorari to review 
that decision. 

The Supreme Court in its decision upheld claims Nos. 
1, 2, 3, 5, 6, 7, and 12. It may be of interest, as a matter 
of record, to outline the points of these claims. Claim 
No. 1 provides for mixing the powdered ore with water, 
adding a small proportion of an oily liquid having a 
preferential affinity for metalliferous matter, in amounts 
equal to a fraction of 1% of the ore, and separating the 
froth from the remainder by flotation. Claim No. 2 
provides for mixing the powdered ore with slightly acidi- 
fied water, adding a small proportion of oily liquid having 
a preferential affinity for métalliferous matter, in amounts 
equal to a fraction of 1% of the ore, agitating the mixture 
until the oil-coated mineral matter forms into froth, and 
separating the froth from the remainder by flotation. 
Claim No. 3 provides for mixing the ground ore with 
slightly acidified water, adding a small proportion of oil, 
together with acidity, in amount specified in the former 
claims, warming the mixture, agitating until the oil- 
coated metal forms into a froth, and then separating the 
froth from the remainder by flotation. Claim No. 5 
consists in mixing the powdered ore with water, adding 
a small proportion of oleic acid, amounting to 0.02-0.5% 
of the ore, agitating the mixture until the oleic acid has 
been brought into efficient contact with the mineral and 
has formed a froth therewith, and then separating the 
froth from the remainder by flotation. Claim No. 6 mixes 
the powdered ore with water containing a fraction of 
1% of sulphuric acid, then adding a fractional percentage 
(0.02-0.5%) of oleic acid, agitating the mixture until 
the oleic acid has been brought into contact with the 
mineral and formed a froth with it, and then separating 
the froth from the remainder by flotation. Claim No. 7 
mixes the powdered ore with water containing a fraction 
of a per cent. of sulphuric acid and the previously men- 
tioned small proportion of oleic acid, warming the 
mixture to 30 to 40° C. agitating the mixture to promote 
contact and froth formation and then separating the froth 
from the remainder by flotation. Claim No. 12 provides 
fer coating the minerals with oil in water containing a 
fraction of 1% of oil on the ore, agitating the mixture 
to cause the oil-coated mineral to form a froth and then 
separating the froth from the remainder of the mixture. 
It is of particular interest to point out that in the claims 
allowed, Nos. 2, 3 and 12, the amount of oil or oily liquid 
is specified as a fraction of 1%, while in claims Nos. 5, 
6 and 7 the amount of oleic acid, corresponding to the 
oil liquid, is specified as being from 0.02 to 0.5%. 

Claims Nos. 9, 10 and 11 were found invalid by the 
Supreme Court. Claim No. 9 provides for the separa- 
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tion of the mineral from the gangue by treating the 
mineral with water containing’a small quantity of oil, 
agitating the mixture to form a froth and separating 
the froth. In claim No. 10 the separation is made by 
coating the mineral with oil in water containing a small 
quantity of oil, warming the mixture, agitating to form 
a froth and then separating the froth. In claim No. 11 
separation is accomplished by coating the mineral with 
oil in water containing a small quantity of oil and a 
quantity of acid sufficient to cause chemical action on 
the metalliferous minerals present, agitating the mixture 
to form a froth and then separating. The claims Nos. 4, 
8 and 13 were not considered in the decrees of the two 
lower courts and were not in issue in the Supreme Court 
decision, and therefore have not yet been brought to a 
definite conclusion. 


CLASSIFICATION ACCORDING TO AMOUNT 
oF O1Ls Useb 


It is of extreme interest, therefore, to note that in 
all the claims allowed to Minerals Separation, the speci- 
fications for amount of oil used provide definitely for 
less than 1% upon the weight of the ore used. Those 
claims that were not allowed were indefinite in the speci- 
fication of the amount of oil used, naming only “a small 
quantity.” It seems, therefore, that the decision of the 
court may be understood to mean that where oils used 
are in amounts equal to a fraction of 1% of the weight 
of ore under treatment, the process is that of the Minerals 
Separation, Ltd., while in carrying out processes using 
oil in greater quantity, operators do not infringe the 
Minerals Separation patents. 

The decision is an event of great importance. The 
process has come into extremely wide use in the United 
States, and it has been said that an amount of ore in 
the neighborhood of 25,000,000 tons has been beneficiated 
by it during 1916. About half of this amount was treated 
under license of the patentees, the remainder in defiance 
of the patents. Anaconda, Inspiration, Senator Clark’s 
companies and numerous others-secured licenses and paid 
royalties. The Hayden, Stone and Jackling groups of 
companies, including Butte & Superior (with which com- 
pany the present decision is particularly connected), Utah 
and several others, proceeded without regard to patents, 
and are now confronted by the situation that the profits 
made by an infringer upon the use of an invention belong 
to the patentee. This is, of course, a provision of the 
statutes, but it is not certain that the victorious company 
will insist upon absolute compliance with the letter of 
the law and demand its full pound of flesh. 

Among other companies that have used flotation with- 
out patent license is the Miami Copper Co., and a 
decision during the year in the United States District 
Court at Wilmington, Del., rendered a judgment against 
the company, while the latter has given a bond of $250,000 
to stay the injunction pending appeal. It is interesting 
to note that the United States Supreme Court has fol- 
lowed very closely the decision of the British House of 
Lords in a similar suit involving the Minerals Separation 
patents, and also the opinion of Judge Bradford, at 
Wilmington, Del., in the Miami case, so that much of his 
decision has been affirmed by the Supreme Court. There 
are, however, in the Miami case, other important features 
that did not enter into the Hyde case, and it may still be 
contested if either the Miami company or Minerals 
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Separation desires to secure a final decision in the matter. 
Although the situation has not ‘been absolutely defined 
by the court decisions rendered up to this time, still, a 
good start has been made toward clearing the atmosphere, 
and the outlook is for peace in the industry before long. 


LICENSES FOR FLOTATION USERS 


The companies that have already arranged license terms 
with Minerals Separation, including Anaconda, Inspira- 
tion and others, are of course not adversely affected by 
the recent Supreme Court decision. Under the terms of 
agreement entered into last year by Anaconda and 
Inspiration on one hand and Minerals Separation Co. on 
the other, the two companies are paying for the use of 
the process upon a scale of terms agreed upon. This 
agreement, as shown in recent publications, states that 
the two licensees shall, in place of royalties, pay upon 
tonnages treated by flotation upon the following basis: 

At the rate of 12c. for each short ton of ore treated 
when such tonnage does not exceed 4,000 tons per day; 
10c. per ton between 4,000 and 6,000 tons; 9c. per ton 
between 6,000 and 10,000 tons daily. An 8c. charge pre- 
vails upon daily ore tonnages from 15,000 to 30,000 tons, 
while 4c. per ton shall be paid upon a tonnage of or 
exceeding 30,000 tons daily. The agreement has in it a 
clause providing that the 4c. rate shall be computed upon 
the total tonnage of material treated each day by Inspira- 
tion, Anaconda and such others as shall have had their 
daily tonnage brought within the agreement. Upon that 
basis these companies must be paying royalties of 4c. 
per ton upon the amount they treat. The agreement 
originally made was specified to continue until the deter- 
mination or dismissal from the Supreme Court of the 
suit of Minerals Separation against James M. Hyde and 
until such time thereafter as Inspiration and Anaconda 
might take for the exercise of the option granted. The 
option provides that Inspiration and Anaconda shall each 
have sixty days after the decision of the Supreme Court, 
to elect by notice in writing whether to continue the 
license agreement or to terminate it. Should they elect 
to continue it, Inspiration and Anaconda, jointly and 
separately, undertake and guarantee that royalties at the 
rate specified should be paid upon at least 25,000,000 
tons of material from the date of the agreement up 
to Nov. 6, 1923, and all the license agreements shall 
be continued in accordance with its provisions. The 
royalties to be paid after completion of the agreement as 
to the 25,000,000 tons at the special rate, may be con- 
tinued on the same basis or may be the subject of a new 
agreement, at the option of Inspiration and Anaconda. 


TECHNICAL DEVELOPMENTS IN FLOTATION 


From the technical side flotation has developed con- 
siderably during the year. The papers and articles 
already mentioned have formed a basis for the interchange 
of information, as many important facts have been 
brought out. It is noteworthy that the greatest develop- 
ment of flotation has been upon zinc and copper ores—the 
tonnage, of course, being largely in favor of the copper 
ores—as typified by Butte & Superior as zinc-ore handlers, 
and Anaconda, Inspiration and most of the porphyries 
on the part of the copper-bearing ores. It is without 
doubt, however, that much of the information and daia 
gained from the treatment of copper, zinc and lead ores 
will be of great value when extending treatment to other 
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ores. The other ores that may be found particularly 
susceptible to treatment by flotation are the sulphide ores 
of many kinds, such as the silver sulphides that occur in 
such great quantities in Mexico, western United States 
and in other places, and some of the rarer metals, which 
may be typified by molybdenum. It is also of great in- 
terest to note that there has been an extreme broadening 
of the varieties of oils used, it having been found that 
almost any oil is of service in the flotation process if used 
in the right way, in the right mixture and in the right 
quantity. 
Tut Orns Usep In FLOTATION 


Almost all oils known to oil chemists have been tried, 
at some time or other, to determine their application 
to the flotation process, and a great majority of them 
have been shown to be of use under some conditions. Of 
course some of them have proved to be unusable under 
any conditions known at the present time, but it is not 
impossible that new conditions not yet understood might 
make even these favorable for certain uses. It is clear, 
however, that most of the oils are removed from practical 
consideration by commercial features, such as their cost 
at the plants where they are to be used. The oils used 
up to this time have been divided into two classes, one 
to serve as frothing agents and the other to serve as 
oiling agents, to place the oil film upon the mineral 
particles. In the first class are found the vegetable oils 
almost exclusively, while in the second class the cheaper 
mineral oils will in many cases serve the purpose. It 
is also of interest, in many instances, to note that the 
locality has a great deal to do with the oils used. For 
example, in Australia, where eucalyptus oil is produced 
in quantity, it is used as a frothing agent in flotation 
plants. In the United States and in many other places 
oil of this kind would be expensive and hard to get, so 
others have been substituted, notably pine oil, which is 
produced in quantity in many sections of this country. 
To carry the coincidence still further, it has recently 
been pointed out by G. H. Clevenger, who wrote a paper 
on “A New Source of Flotative Agents,” read at the 
Arizona meeting of the American Institute of Mining 
Engineers, that the ordinary sagebrush of our Western 
plains may.be utilized as the source of supply of an 
oil that can be satisfactorily used in flotation plants. 
Professor Clevenger notes that in this country essential 
oils have been wood products and have been almost ex- 
clusively confined to the steam-distilled pine oils. At 
the present time the supply of these is limited, so that 
their use has been reduced to the smallest possible 
amount. The oils and tars resulting from the destructive 
distillation of the various species of the coniferae find a 
more general use on account of the greater supply and 
lower cost, although even these have risen in price and 
the future supply is problematical if the demand for 
flotation continues to increase at the same rate, which 
is extremely likely. 

SAGE OIL As A FLOTATION AGENT 

It appears that the numerous varieties of wild sage were 
first investigated by certain members of the Departmeut of 
Agriculture with regard to the possibility of producing 
from them, by steam distillation, essential oils suitable 
for pharmaceutical use. Steam-distilled oil was prepared 
from a certain variety of sage as early as 1905, and in 
1907 and 1908 larger quantities of oil were prepared 
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from specimens of sage brush in South Dakota. In 1914 
the Journal of Industrial Engineering Chemistry, Vol. 6, 
p- 804, in an article on the “Investigation on Oil of Black 
Sage,” pointed out that this oil had an approximately 
general analysis of 6% pinene, 30% cineol, 25% 
depentine, terpinene, etc., 8% thujone, 25% camphor and 
5% of resinous material. The sage oil very much re- 
sembles steam-distilled eucalyptus oil from the Australian 
variety, amygdalina. The oil is a good frothing agent, 
and it has yielded satisfactory results upon lead and zine 
ores in a qualitative way. The variety of oil was extracted 
from sagebrush, Artemisia tridentata, by distillation 
and tried in flotation practice, where it gave remarkably 
satisfactory results, pointing to the fact that such oil 
may be eventually used on a large scale in flotation. 

A notable advance in oil usage was brought out at 
the Anaconda, where kerosene acid sludge, resulting from 
the refining of crude oil having an asphaltic base, is 
satisfactorily used in connection with a small proportion 
of creosote for the treatment of Anaconda copper ores. 
This oil, while satisfactory for many ores, is restricted 
in its use because of the limited supply. Fish oils also 
have largely been tried for flotation, but are unsatisfac- 
tory because of their extremely offensive smell, which 
makes their use in a mill so objectionable that many 
laborers refuse to work where they are used. In a broad, 
general way it may be stated that the common practice 
is to make use of an oil mixture consisting principally 
of an appropriate mineral oil, serving as the oiler to pro- 
vide the film upon the mineral particles, and a much 
smaller quantity of a vegetable or wood oil, necessary to 
provide the proper frothing qualities for forming the 
product to be skimmed. 


THrE CLASSES OF FLOTATION 


The principal classes of flotation processes used in this 
country, and in most others also, may be typified by the 
Minerals Separation process, where mechanical agitation 
is used to mix oil, water, air and ore, and such other 
ingredients as may be necessary, into a froth; the Callow 
process, in which mixing is done before the material 
is subjected to actual flotation and froth-forming is 
accomplished by the introduction of air under pressure 
under a false bottom in the flotation cells; and the purely 
surface-film flotation process, typified by the Wood, in 
which ore particles are deposited lightly upon the surface 
of water or other liquid, the mineral particles being 
floated there by surface tension, the gangue particles 
sinking through the liquid medium. In thus classifying 
flotation systems, I am doing it simply from the operating 
point of view, without the idea of taking into account 
any patents or claims covered in patents that may be 
under the jurisdiction of any owners or parties whatever. 
The patent situation has already been mentioned in the 
section of this article dealing with such litigation. 
Anything said here is intended to deal with the practice 
of flotation as it is carried out, without prejudice to any 
owners of patents. Technical practice and litigation dis- 
cussions are entirely separate and distinct, and anyone 
attempting to mix them or to draw conclusions from one 
to apply to another is likely to be unfair and unreasonable. 

The matter of the grinding of ores for flotation has 
taken up considerable attention during the year, and some 
important points. have been brought out. The most im- 
portant of these is the demonstration of the fact that 
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extremely fine slimes, or colloids, developed in ore grind- 
ing are not particularly susceptible to successful flotation. 
Theoretically, of course, colloids may be floated, but 
looking at the question from a practical standpoint, it 
appears that material approaching the colloid state does 
not usually give good results under practical flotation 
conditions. Dr. Gahl, in his discussion of flotation at 
Inspiration, has pointed out that some of the flotation 
tailings are split into sand and slime products on drag 
classifiers, the sand product being treated on tables which 
thus supplement the work of the machine. Extensive 
tests have siown that, if necessary, these tables could 
be left out and additional flotation machines could be 
used, as they would make fully as good, if not better, 
recovery than tables on the deslimed feed, but the treat- 
ment would probably be more expensive, especially in view 
of the fact that oils would be required on this material 
which cost more than those used in the main flotation 
plant. It has been decided, however, to apply flotation 
to table middlings. The series of articles by KE. E. Free 
published in the Journal also tends to point out the proper- 
ties and characteristics of colloids and lends considerable 
assistance in estimating the possibilities of flotation treat- 
ment of this extremely fine material. The classification 
of ores for flotation treatment is thus reasonably limited 
between the maximum size, which is such that it can be 
carried to the surface by air bubbles, and the minimum 
size, which just escapes reaching the colloid size or 
classification. Between these two, material of almost any 
sort may be treated by a flotation process adapted to its 
conditions and character. 


Tue Wipe APPLICATION OF FLOTATION 


Probably the number of plants that have undertaken to 
use flotation, either experimentally or practically, in 1916 
has been far greater than has been the case with any 
other known metallurgical process within the same time. 
The only one that can come anywhere near competing 
with it is the cyanide process, and it is doubtful if even 
that reached such a wonderful distribution in the same 
time. Flotation is succeeding because it is proving a 
money-saver and money-maker for many plants that could 
not do well without it. Particularly is this true of some 
of the plants in the Coeur d’Alene district of Idaho, where 
in some cases the process has put dubious properties into 
the definitely profitable class, and in other cases has made 
profitable businesses out of mines that barely paid ex- 
penses in former times. A list of the plants taking up 
flotation during the year would be impossible to give in 
the limits of this article, but many of them may be found 
in the list of new mine and metallurgical construction 
given on another page of this issue of the Journal. 

GENERAL FEATURES OF FLOTATION DEVELOPMENT 

The matter of the extension of flotation treatment to 
other than copper, zinc and lead ores has already been 
mentioned, but it may be interesting to point out a 
concrete example of one suggested extension. 

It is well known that the great bulk of silver-bearing 
ores in Mexico is included in the silver-sulphide class, 
and it has been suggested that this might be susceptible 
to flotation under conditions which would allow treatment 
at a cost even less than that of cyanide. It is well to 


call attention to the statement made by Hugh Rose in 
his article on “Mining and Milling Practice at Santa 
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Gertrudis,” in the August, 1916, Bulletin of the American 
Institute of Mining Engineers. Mr. Rose points out that 
the Santa Gertrudis ore is clean, with only small quan- 
tities of base metals. This is in line with the character 
of the bulk of the Mexican silver-sulphide ores. Most 
of the silver is present as argentite. The growing success 
of flotation concentration in the United States led 
naturally to local investigation of the problem, which, 
though still in the laboratory stage, already shows en- 
couraging results. If the process is worked out to a 
commercial success, a detailed description of results should 
be listed. Meanwhile a summary of preliminary con- 
clusions is given. 


FLoTATION TESTS AT SANTA GERTRUDIS 


“A large variety of vegetable and mineral oils has been 
tested, the best results thus far having been obtained 
with one-third pine oil or creosote and two-thirds Mexican 
gas oil, such as is used locally in the oil-fired melting 
furnaces. The pine oils and wood creosote tried are im- 
ported, but doubtless satisfactory substitutes can be made 
near at hand. Several coal tars and a number of Mexi- 
can oil-field products remain to be tested. 

“The addition of acid shows no particular benefit. A 
slight alkalinity, not exceeding 0.03 lb. of lime per ton 
of solution, is satisfactory. Heating the solution does not 
materially improve results. The flotation tailings may be 
cyanided easily, the presence of a small quantity of oil 
having no deleterious effect. 

“The raw flotation concentrates may be cyanided with 
no more difficulty than gravity concentrates, the cyanide 
consumption remaining more or less in the same ratio 
as in the crude ore, namely, four grams sodium cyanide 
per gram of silver; a 98% extraction of gold and silver 
in the concentrate obtainable. In the small laboratory 
machines, without cleaning cells, a recovery by flotation 
of 65 to 70% can be made at a ratio of concentration 
of between 80 and 90 to 1. In the 100-ton trial plant 
now under construction, equipped with middings returns 
and cleaning cells, it is expected that these results can 
be improved. It is possible, though not certain, that 
flotation, even with clean ores, may replace cyanidation 
to a large extent.” 

It is of course a physical impossibility to touch upon 
ail the points of interest that have been brought out in 
the flotation practice during 1916. A few of the prin- 
cipal items of importance have been pointed out, and 
suggestions have been made as to the possible widening 
of the already enormous field for the process. Flotation 
has been a boon to many operators and will prove a 
great help to many others. And it is so early in the 
history of the process that no limitations can yet be 
pointed out as obtaining. It is more than- probable that 
ores that are not yet considered within the realm of 
flotation may be successfully treated by it, and on the 
other hand it is possible that many of the ores that are 
actually being subjected to flotation at the present time 
may be, at some time in the future, considered altogether 
without the field and properly treatable by some entirely 
different method. What we can say about flotation, how- 
ever, is that it is a wonderful process, giving remarkable 
results and tending, in general, to reduce the already 
small amount of the metals being sent away in tailings. 
In copper and zinc metallurgy, particularly, the process 
has been of the most vital importance. 
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Gold Dredging in 1916 


By Ropert E. Cranston* 


The general activity in the gold-dredging industry 
during 1916 was equal to if not greater than that in 
1915. More new dredges were put in commission than 
for several years past. No marked improvements in 
design were noted. Minor improvements, such as the 
use of herringbone gears, the casting of one-piece bucket 
idlers, the use of jigs for the saving of fine and rusty 
gold, the design of a one-piece, all-manganese steel bucket, 
with the idea of making the proportions such that it 
will wear out at all points at the same time, and the 
use of double stackers in disposal of tailings, were in- 
stalled on certain dredges, but I observe no strong 
tendency for decided alteration in the present accepted 
design, 

The extraordinarily prosperous business conditions 
in this country have stimulated activity in all 
branches of mining; including gold dredging; but this 
condition of affairs is a decided detriment rather than 
a benefit to the dredge operator, since the cost of sup- 
plies is greater, labor is more expensive and less efficient 
and the buying power of the gold produced is less. The 
profits from gold dredging are the greatest in the time 
of depressed business conditions. 

Alaska, the Yukon and British Columbia have been 
actively prospected for dredging areas. Some new equip- 
ment has been put in, and the dredges already operating 
are reported as being fairly successful. Russia has had 
a setback, on account of the European war, but it is 
reported that the Lena Goldfields contemplate extensive 
dredging operations on their lands in the near future. 
No great activity has been shown in South America, but 
the dredges already there have been operating success- 
fully. In the Philippines conditions are about the same 
as last year. Considerable prospecting is being done in 
Chosen, and the construction of a new dredge by the 
Chiksan Mining Co. is under way. The Tonopah Placers 
Co., at Breckenridge, is the most important producer in 
Colorado, and the Conrey Placer Mining Co. is the 
mainstay of: the dredging business in Montana. The 
operations in Idaho, Oregon and Nevada have shown little 
change since last year. 


DREDGING OPERATIONS IN CALIFORNIA 


In Trinity County the Pacific Gold Dredging Co. has 
installed two new dredges in the Trinity Valley. These 
dredges were built by the Marion Steam Shovel Co., have 
steel hulls and 9-cu.ft. buckets and are designed to dig 
10 ft. below water level. At Junction City the Valdor 
Dredging Co. has put in a reconstructed dredge having 
t-cu.ft. buckets and a wooden hull. This dredge started 
operations in November. It is reported that a recon- 
structed 5-ft. dredge is to be built by the Trinity Star 
Dredging Co. near Lewiston. 

The American Gold Dredging Co., successor to the Oro 
Water, Light and Power Co., of Oroville, is said to 
have arranged for another dredge on its property near 
Comanche, on the Mokelumne River, in Calaveras County. 
The El Oro company continues to operate its dredge with 
t-cu.ft. buckets. 





*Mining engineer, 437 Holbrook Building, San Francisco, 
Calif. 


In Shasta County a Gardella dredge was put in-com- 
mission in April on the MeCormick-Saeltzer farm on 
Clear Creek, three miles from Redding. Quite active pros- 
pecting is being carried on in the vicinity of Redding. 

Activity has been shown on the Yuba River. No. 15 
Yuba Consolidated dredge was launched on Mar. 26 and 
started digging July 3. Construction was begun on this 
dredge on Feb. 3. It has 17-cu.ft. buckets and a hull 
165 ft. long, 68-ft. beam and 11 ft. 6 in. deep. It has 
a total displacement of 2,900 tons and is designed to dig 
82 ft. below water level. Work was started on Oct. 
13 on Yuba Consolidated No. 16 dredge, which is similar 
to No. 15, but is equipped with two tailing stackers, which 
were designed for use in placing tailings on either side 
of the Yuba River channel, in accordance with an agree- 
ment with the United States Government. Both No. 15 
and No. 16 were designed by the Yuba Construction Co. 
Marysville Dredging Co. No. 5 dredge was launched on 
Keb. 16, and started digging on May 6. Construction 
on this dredge was begun on Dec. 26, 1915. It has 
16-cu.ft. buckets, a hull 155 ft. 6 in. by 68 ft. by 11 ft. 
6 in. and is designed to dig to a depth of 68 ft. The 
dredge was built by the Union Iron Works Co., of San 
Francisco. The Pacific Dredging Co. is building a new 
dredge on the Yuba River, above the Yuba Consolidated 
ground. It has 9-cu.ft. buckets and is designed for deep 
digging. There is no new construction reported in the 
American River field, but the Natomas company is re- 
constructing its old No. 1 dredge near Fairoaks, and 
also its No. 7, which was overturned some time ago. 

The California gold dredges are at least holding their 
own so far as production is concerned, and with the new 
dredges put in commission and building during 1916, I 
look for a still greater increase in 1917. . 


DREDGING IN CoLORADO AND MONTANA 


In Colorado the Tonopah Placers Co. and the French 
Gulch Dredging Co. at Breckenridge, and the Dairy 
Ranch Gold Dredging Co. below Leadville, all had a good 
season; and it is reported that a new dredge is to be 
installed near Leadville, at the mouth of Iowa Gulch, 
by John R. Champion. 

In Montana no new dredge building is reported, but 
there has been considerable prospecting done and the 
Conrey placers have operated successfully during the 
vear. There was, however, one mishap, the dredge No. 1 
having senk on account of a leaky hull. 


ForREIGN DrepDGING PROGRESS 


If the Lena Goldfields decides to equip its property 
in Russia with dredges, this is likely to make one of the 
biggest operations of the kind in existence. Details of 
its ground are not available, but it has an extremely 
large area, which has been productive by drifting and 
similar methods for many years. 

In British Guiana the Guiana Gold Co. is operating 
four dredges and the Minnehaha Development Co. two 
dredges. The results are said to be satisfactory, and 
other districts in British Guiana are being tested. 

It is an interesting fact that in and about the Straits 
of Magellan 15 dredges have been installed at different 
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times. Only one of these was in operation last year. 
The reason for these many failures is not clear, but I 
imagine that the gravels are too low-grade and the condi- 
ditions unfavorable. 

The new dredge of the Chiksan Mining Co., the hull 
and machinery for which have been built by the New 
York Engineering Co., is now in course of construction 
on the company’s property near Chiksan, Chosen. 

During the last few years there has been marked im- 
provement. in the operating efficiency of dredges, and 
by the use of the large-sized buckets the costs of opera- 
tion have been reduced materially. This great reduction 
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in costs opens new fields in dredging operations, which 
have been taken advantage of by the dredge operators. 
In nearly all of the old districts the area of dredging 
land has been enlarged and low-grade adjoining territory 


acquired. This will tend to increase the life of the 
industry. During recent years it has been possible to 


carry on operations under difficult physical :conditions 
which a few years ago would have caused failures. This 
is due to the experience gained in past operations and 
also to the better designs used. The outlook for the 
dredging industry seems more favorable this year than it 
did two or three years ago. 


Economic Geology in 1916 


By ApotpH KNopF* 


The relation of ore deposition to faulting, especially 
to the postmineral faulting so common in many mining 
districts, is discussed by J. E. Spurr (Econ. Geology, 
Vol. 11, pp. 601-22, 1916), who proposes the explanation 
that these processes are not independent, disconnected 
activities, but are intimately tied to the igneous history 
of the district. In many of the mining districts that he 
has studied, this succession of events is found to prevail: 
Intrusion, premineral fissuring and faulting, ore deposi- 
tion, domal uplift and postmineral faulting. The in- 
trusion of igneous rock into a region is followed by 
faulting, which as a rule is of slight displacement, at 
most not exceeding a few feet, and the fissures thus 
formed become filled with minerals deposited by solutions 
expelled from the crystallizing magma. A long period 
then follows, during which the contractional stresses set 
up by the passage of the magma to rock and the cooling 
of the resultant rock become adjusted. This easing of 
the stresses causes the extensive postmineral faulting 
that characterizes many districts. Superimposed on these 
contractional stresses, which tend mainly to cause faults 
of subsidence, are other stresses produced by the still 
unconsolidated magma in depth, whose upward pressure 
in course of time becomes unbalanced through removal 
of the covering rocks by erosion. Equilibrium having 
been thus destroyed, domal uplift ensues in an areé 
coinciding roughly with the area of mineralization. The 
new stresses thus set up naturally tend to be relieved 
in part along the older faults. It is concluded, therefore, 
that ore deposition and postmineral faulting are closely 
linked phenomena and depend genetically on magmatic 
consolidation. 

The geologic features of contact-metamorphic ore de- 
posits have become well known in recent years. But 
despite this growth of knowledge concerning them, no 
rules have been formulated that might serve to guide 
the exploration for ore in the barren masses of garnet 
and allied silicates that commonly occur with the ore. 
The statement is generally made that the orebodies are 
“erratic,” “capricious” or “treacherous.” Umpleby, 
however, points out (“The Occurrence of Ore on the 
Limestone Side of Garnet Zones”; Univ. California, Dept. 
Geol. Bull., Vol. 10, pp. 25-37, 1916) that in many 
deposits the orebodies tend to occur on the limestone side 
of the garnet zone rather than on the side adjoining the 
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intrusive igneous rock. In blocks of limestone wholly 
surrounded by igneous rock the “limestone side” is the 
central portion of the block, and as a matter of fact, ore 
occurs in this position at several localities. The examples 
cited .as supporting the generalization and its corollary 
are Washington Camp, Ariz.; Silverbell, Ariz.; Seven 
Devils, Idaho; Velardena, Mexico; Dolores mine, Mexico; 
Mackay, Idaho; and the White Horse copper belt, Yukon. 
To these may be added Yerington, Nev.; Copper Moun- 
tain, Alaska; and Texada Island, B. C. At this last 
locality the relation was thus clearly recognizéd by 
McConnel! (‘“Texada Island, B. C.”; Canada Geol. Sur- 
vey Mem., 58, p. 52, 1914): “Ordinarily, one side of the 
replaced area is rich in copper minerals, ending somewhat 
abruptly against massive crystalline limestone, and the 
other is comparatively lean, the pay minerals fading away 
gradually in a garnet-dippside gangue.” As Dr. A. C. 
Spencer’ has pointed out, the rule that ore occurs on the 
limestone side of garnet zones is likely to hold true more 
generally for sulphide deposits than for oxide (magnetite) 
deposits. Certain engineers, it is known have recognized 
that the contact metamorphic deposits they were mining 
follow a rule of this kind, and the recognition of this 
idiosyncrasy of the orebodies has been the basis of the 
conspicuously successful operation of the mines under 
their management. 


PLATINUM FINDS IN THE SrerRA RONDA 


Platinum has recently been found in the Sierra Ronda, 
which cxtends along the Mediterranean coast from 
Gibraltar to Malaga, in Spain (Orueta, D. de, and Rubies, 
S. P. de, “Sur la presence du platine en Espagne”; 
Comptes Rendus, Vol. 162, pp. 45-46, 1916). A detailed 
microscopic study of the peridotites making up the core 
of the range showed that they resemble closely those 
of the platiniferous districts of the Ural Mountains, 
the resemblance of the granular olivine rocks (the 
dunites) in the two regions being especially marked. 
This close resemblance having been recognized by Orueta, 
the alluvium derived from the dunites was examined and, 
remarkably enough, found to carry platinum. An aver- 
age of 50 borings shows that the gravels carry three grams 
of platinum to the cubic meter (about $7.50 a cu.yd. 
at current prices of platinum). The amount of alluvium 


is said to be enormous, and the matter has been taken 
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over by the state in order to make the necessary examina- 
tions with a view to the exploitation of the placers. 

The deposits have lately been examined by Dupare, 
who as a result of his observations gives an interesting 
comparison between them and those of the Ural Mountains 
(Dupare, L. and Grosset, A., “Etude comparée des gites 
platiniféres de la Sierra de Ronda et de L’Oural”; Soc. 
Phys. et Hist. Nat. de Geneve, Mem., Vol. 38, pp. 253-90, 
1916), with which, from studies extending over a decade 
and a half, he is thoroughly familiar. Unlike the dis- 
coverer, he finds no analogy whatever between the classic 
deposits of the Urals and those of the Sierra Ronda. But 
this is manifestly an overstatement, since, after all, the 
primary sources of the platinum in both ranges are the 
dunites. In the Urals, according to Dupare, each area of 
platiniferous dunite is surrounded by a belt of pyrox- 
enite, into which it is intrusive, and the pyroxenite in 
turn is surrounded by gabbro, into which the pyroxenite 
is intrusive. This concentric structure is held to be 
the result of the differentiation of one and the same 
magma, during the progress of which the platinum, 
originally contained in a large body of magma, becomes 
relatively concentrated in the final differentiate, the 
dunite. This threefold structure does not occur in the 
Sierra Ronda; the pyroxenite is absent, and the platini- 
ferous dunite grades laterally into the surrounding 
peridotite. A peridotite mass geologically resembling 
that of the Sierra Ronda was discovered in the Urals by 
Dupare in 1907, but this mass, in contrast to the dunite 
masses girdled by pyroxenite and by gabbro, has not yielded 
commercially valuable placers. Thus the platinum occur- 
rence in the Sierra Ronda is unlike that of the Uralian 
dunite centers that have yielded valuable placers, but 
resembles that of a Uralian dunite that has not yielded 
workable placers. The deduction Dupare apparently 
would have us draw is obvious, but it is certain that it 
is a deduction on which much weight cannot be placed. 
As a result of his comparative study Dupare concludes 
that there are three forms of primary platinum-bearing 
deposits: (1) The dunite type, in which massive dunite 
encircled by pyroxenite and gabbro is the mother rock of 
the platinum; this type comprises the richest and most 
common deposits; (2) the pyroxenite type, which is rare 
and far less platiniferous; and (3) the peridotite type, 
in which the primary rock is a peridotite grading laterally 
into dunite; the data are yet insufficient to give authori- 
tative information on their platinum content and, it may 
be added, on the tenor of the placers derived from them. 
It is noteworthy that dunite has been known since 1875 
to occur in the Sierra Ronda; which suggests that other 
areas where magnesian dunites occur, especially those 
areas in regions that have not been prospected for gold, 
nay merit attention on the chance of finding platinum. 


Stupy OF SECONDARY COPPER SULPHIDE ENRICHMENT 


Secondary sulphide enrichment has attracted consider- 
able interest during 1916. The problems underlying the 
chemistry of this process are being attacked by able 
chemists, and in consequence much fruitful experimental 
work is in progress. ‘To reproduce the conditions pre- 
vailing in nature it is necessary that the experimental 
work be carried on at ordinary temperatures, and the 
difficulties, already great, are much increased because 
of the inertness of the mineral sulphides. Young and 
Moore (Econ. Geology, Vol. 11, pp. 349-65, 1916), 
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working in the laboratories of Stanford University, believe, 
however, that eventually all the difficulties will be over- 
come. To get results within a reasonable time, at 30° C., 
they have used a maximum concentration of hydrogen sul- 
phide. In the course of their work they have developed a 
procedure that appears likely to aid greatly the study of 
mineral transformations; they .call this the “method of 
artificial replacement.” Minerals, after being sectioned 
and polished, may be studied and mapped; they can 
then be subjected to treatment with various reagents, 
and the resultant change can be determined after the 
specimen has been repolished. Replacements resembling 
those seen in natural minerals, such as chalcopyrite 
formed at the expense of veinlets of copper oxide 
traversing chalcocite, were effected in comparatively short 
time in the laboratory. 

Zies, Allen and Merwin, working in the Geophysical 
Laboratory of the Carnegic Institution of Washington 
(Econ. Geology, Vol. 11, pp. 407-503, 1916), have 
investigated the action of copper-sulphate solutions on 
the commoner sulphides in copper deposits: Chalcocite, 
covellite, bornite, chalcopyrite, pyrite, pyrrhotite, sphal- 
erite and galena. The influence of sulphuric acid and 
ferrous sulphate was investigated also to some extent. 
The sulphides were finely ground and sized, and only that 
portion was used which passed through a silk bolting 
cloth of 125 meshes to the linear inch and was caught 
on 200-mesh. The reactions were first studied at 200° 
C., then at 100° C., and then at 25-40° C. The high 
temperatures were found, as a rule, to accelerate the 
reactions, not to change their characters. A number of 
important chemical equations have been quantitatively 
established. The order of stability of the enriching sul- 
phides toward cupric sulphate solutions is: Chalcopyrite, 
covellite, chaleocite—each of these altering into the suc- 
ceeding sulphide by the further action of cupric sulphate. 
The presence of cuprous ions, whether generated by 
ferrous sulphate, metallic copper or other means, acceler- 
ates enrichment, as has long been foreseen by geologists. 
The predominance of chalcocite in supergene enriched 
ore, it is clear from the great amount of detailed work 
done, is the result of the greater insolubility of cuprous 
sulphide compared to cupric sulphide and of the oxidation 
of cupric sulphide (covellite) to cuprous sulphide (chalco- 
cite) by cupric sulphate solutions. 


ADVANCE IN Stupy OF MICROSTRUCTURE OF ORES 


Ores have always been difficult to study microscopically, 
because most metalliferous minerals, especially the sul- 
phides, are opaque. The difficulties have now been 
obviated in part through methods developed by Joseph 
Murdoch, who has recently issued a volume of 165 pages 
on the “Microscopical Determination of the Opaque 
Minerals.” The color, hardness and microchemical re- 
actions of 186 opaque minerals, as determinable on 
polished sections under the reflecting microscope, were 
carefully studied, and the results are given in a set of 
identification tables, which should prove of much service 
in the investigation of ores. It may. be confidently 
anticipated also that, as an auxiliary to these methods, 
optical methods will eventually become more highly 
developed, so that they can be used in determining the 
opaque minerals. Such a step was recently announced 
by Dr. F. E. Wright, who has devised a more sensitive 
method than those usually employed for determining 
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the isotropic or anisotropic character of opaque minerals 
(“Washington Acad. Sci. Jour.,” Vol. 6, p. 517, 1916). 
By this method, for example, marcasite can be readily dis- 
tinguished from pyrite under the microscope. 

The metallographic microscope is being increasingly 
employed in the studies of ores. According to Murdoch, 
as long ago as 1814 the Swedish chemist Berzelius polished 
a section of pyrrhotite and found it intergrown with 
another sulphide. ‘The first use of polished sections dates 
back to 1808, however, when Widmanstitten found that 
certain meteorites, when cut and polished, develop a 
characteristic structure on being etched with acids. The 
patterns thus developed, the well-known Widmanstatten 
figures, were visible to the unaided eye, and the micro- 
scope was therefore not employed. No further progress 
was made along these lines until Sorby, the founder of 
microscopical petrography, conceived the idea that metals 
should be regarded as crystallized igneous rocks. In 
1864 Sorby turned his attention from rocks to iron and 
steel, and by his researches on these founded the modern 
science of metallography. Only in recent years have the 
microscopical methods of this science been applied to the 
study of the opaque ores. But within a short time the 
study has gained great impetus, as shown by the large 
number of excellent papers now appearing. Owing to the 
newness of these studies, however, the results suffer in 
two respects: First, the theoretical interpretations drawn 
are often insecure because the fundamental criteria for 
replacement, “unmixing” of solid solutions, etc., have not 
yet been established ; and second, the results are commonly 
not securely codrdinated with the geologic data; indeed, 
some of the work leaves the impression that the investi- 
gator hoped to accomplish by means of increased micro- 
scopic magnification what had better been attained by 
more thorough field investigation. The criteria by which 
certain intergrowths of sulphides may be recognized as 
of metasomatic origin are formulated and evaluated in 
an able paper by W. L. Whitehead (Econ. Geology, Vol. 
11, pp. 1-13, 1916). C. F. Tolman, in a paper illustrated 
by a large number of remarkably fine plates (Am. Inst. 
Min. Eng., Bull. 110, pp. 401-33, 1916), presents the 
results of an important study of chalcocite. No certain 
criterion has yet been found which will serve to dis- 
tinguish primary (hypogene) chalcocite from secondary 
(supergene) chalcocite. 


OrIGIN OF RAND GoLp DEPoOsITS 


Much evidence on the origin of the gold in the Wit- 
watersrand conglomerates has been obtained by FE. T. 
Mellor during his five years detailed mapping of the 
Witwatersrand area, which exceeds 1,000 sq.mi. (Inst. 
Min. and Metallurgy Bull. 137, 62 pp., 1916.). In 
previous studies attention was focused on the auriferous 
conglomerates of the Witwatersrand system; but these 
conglomerates are only a relatively small part of the 
system, and the other members as a rule yield more in- 
formation as to the origin of the svstem. Moreover, 
geologic conditions in the Eastern Rand, where the beds 
are nearly horizontal are far simpler than those in the 
Central Rand, the region for which theories of origin 
-were first formulated. For these various reasons, the 
present investigation has enjoyed a considerable advantage 
over earlier investigations. Mellor urges strongly the 
placer origin of the gold. The conflict between the placer 
and the infiltration hypotheses hinges on the present 
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condition of the gold and its associated minerals in the 
conglomerates. There is accordingly a conflict between 
the microscopical, or petrographic, evidence on the one 
side and the geological and stratigraphical on the other. 
From the broad geologic evidence the conclusion is reached 
that the Rand gold deposits are an ancient delta, analogous 
to the auriferous coastal-plain gravels of Nome, Alaska. 


Tron OrES AND MINERAL FUELS 


The geology and origin of the great iron-ore deposits 
of Newfoundland are for the first time described in detail 
by A. O. Hayes (“Wabana Iron Ore of Newfoundland,” 
Canada Geol. Survey Mem., 78, 1915). The ore occurs 
in beds, which were laid down in shallow water in 
early Ordovician time; it consists of odlites made up 
of alternating layers of hematite and chamosite, a green 
chlorite-like mineral. The odlites have commonly been 
pierced by boring alge, whose tubules, ranging from 
one-fifth to four microns in diameter; are as a rule 
astonishingly well-preserved, as many have been seen 
in the excellent photomicrographs accompanying the 
report. Unquestionably, the iron-bearing minerals of the 
odlitic ore were formed at the time when the alge were 
flourishing on the sea bottom. The report is a noteworthy 
contribution to the geology of the marine iron ores. 

J. J. Stevenson writes on the interrelations of the fossil 
fuels and has assembled a vast amount of information, 
from both foreign and American sources, bearing on the 
origin of peat and lignite (“Am. Phil. Soc. Proc.,” Vol. 
55, pp. 21-203, 1916). 

Ralph Arnold (con. Geology, Vol. 10, pp. 695-712, 
1915) estimates that the total petroleum production of 
the United States will aggregate 9 billion barrels. This 
figure is slightly less than the minimum estimate, 10 
billion barrels, and far under the maximum estimate, 
24.5 billion barrels, made by D. T. Day in 1908. It is 
believed that 36% of the original supply has been ex- 
hausted, leaving available, therefore, 5.76 billion barrels. 
At the present rate of production this reserve would last 
22 years, but as this rate will surely decline, the supply 
will probably last from 50 to 75 years. 

i 


The Iron Ore Deposits in the 
Firmeza District, Cuba 


The iron-ore deposits of the Firmeza district, Oriente 
Province, Cuba, have been worked continuously since 
1884, except for a short period during the Spanish- 
American War, according to Max Roesler in the Bulletin 
of the A. I. M. E; The mines of the Firmeza district 
belong to the Juragua Iron Co., which is now controlled 
by the Bethlehem Steel Co., though it was at one time 
also allied with the Pennsylvania Steel Co. 

The pyritization in the ores at Firmeza has made 
the owners of the ore deposits fear that the ores 
would change to pyrite in depth. There is no reason 
to believe that the ores found at greater depth will be 
any higher in sulphur than those now being mined in 
the lower levels of the larger mines. The lower sulphur 
content of the ores close to the surface is due to super- 
ficial oxidation of the pyrite. Below the level of surface 
oxidation the sulphur content may be expected to remain 
fairly constant. The only change that seems probable 
is an increase in the proportion of magnetite to hematite 
as the deeper centers of mineralization are approached. 
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General Review of Mining in the United 
States in 1916 


The mining industry in the United States experienced 
an unparalleled prosperity in 1916. Owing to the high 
prices of the metals, record outputs were established in 
nearly every-braneh of the industry;-beth in tonnage and 
in the value of the production. This was especially true 
of copper, zinc, lead and iron; gold and silver did not 
experience special booms, but owing to the great pros- 
perity of the country, much new capital was also available 
for precious-metal mining. The steel-hardening metals, 
such as tungsten and molybdenum, were in good demand 
in the early part of 1916; in the latter part of the year 
there was overproduction of tungsten, consequent upon 
the extraordinary prices reigning for some months as a 
result of the demand occasioned by the European War. 
There was especial activity in the minor minerals; restric- 
tion of importations, imposed by shipping conditions, led 
to the development of many new mineral properties in 
this country. 

Labor participated in the prosperity of 1916 in the 
form of bonuses, straight wage advances and increases 
based on the price of the metals. Even the gold-mining 
districts raised wages at least once, and three advances 
were made in most of the camps where the base metals 
were mined. Labor was hard to get, as a result of the ex- 
traordinary activity, and was also inefficient. Consider- 
ing conditions, serious labor disturbances were not nu- 
merous and were confined to the ending of the Clifton- 
Morenci strike in January; the I. W. W. disturbance on 
the Mesabi Range, where a number of the underground 
mines were closed, though total iron-ore shipments were 
not curtailed; and the closing of most of the Mother 
Lode mines in Amador County, California, for seven 
weeks, the miners returning to work on the old basis at 
the end of that period. 

No legislation of a general character was passed af- 
fecting the mining industry, the proposed tax on copper 
production having been eliminated from the special in- 
ternal revenue bill. Important progress was made by the 
Mining and Metallurgical Society of America in crystal- 
lizing the ideas of the industry as to what was needed in 
the proposed new mining code. In flotation litigation, 
the United States Supreme Court rendered a decision 
upholding the Minerals Separation patent for froth flo- 
tation with less than 1% of oil. 

Metallurgically, the most important events were the es- 
tablishment of electrolytic zine refining on a large scale at 
Great Falls, Mont., the ammonia leaching of the Calumet 
& Hecla copper tailings, the inception of tin smelting at 
Perth Amboy, N. J., and the continued extension of flo- 
tation concentration. Other outstanding features of the 
year in the mining industry were: The Jerome boom; 
the preparations of the Bunker Hill & Sullivan company 
to smelt lead ore in the Coeur d’Alene district of Idaho; 
the reopening of old gold mines on the Mother Lode in 
California; the bringing in of another important gold 
mine in the new camp of Oatman, Ariz.; the culmination 
of the tungsten boom; the practical completion of three 
drainage projects in Leadville, Colo.; the discoveries at 
depth in the Cripple Creek gold mines; the failure of 
Alaska Gold’s mining methods to maintain the expected 





grade; the gradual decline of the Treadwell mines and 
preparation for combination development and operation ; 
the activity in the eastern and “zinc” sections of Butte; 
the. construction. of an unusual.number of mills_in the 
Joplin and associated zinc-lead districts; the rejuvena- 
tion of the Chloride district in Arizona; and the inter- 
est in the Deep Creek section of Utah, consequent on 
the assurance of railroad transportation. Plants of the 
first magnitude, not already referred to, that were brought 
into practically full production, or on which construction 
was begun, were: Inspiration Consolidated Copper Co.’s 
mill; Donora Zine Works; Burro Mountain Copper Co.’s 
mill; new 3,000-ton mill of Federal Lead Co. at Flat 
tiver, Mo.; Granby Mining and Smelting Co.’s mill at 
Granby, Mo.; launching of three 16-cu.ft. all-steel gold 
dredges in California; New Cornelia Copper Co.’s 5,000- 
ton leaching plant—90% completed; Utah Copper’s 
leaching plant; and Ray-Hercules Copper Co.’s new mill. 
Further details of the mining operations in the various 
states follow. 


ARIZONA 


Being primarily a copper-producing state, Arizona 
prospered enormously in 1916. Plant extensions were made 
at nearly all the established properties and at the El Paso 
Smelting Works which treated a considerable amount of 
Arizona ore and concentrates. The copper-mining in- 
dustry is reviewed elsewhere in this issue, and it is suffi- 
cient here merely to note the bringing to fruition of the 
important plans of the Inspiration Consolidated Copper 
Co., the practical completion of the New Cornelia Cop- 
per Co.’s 5,000-ton leaching plant, the gradiag for Ray- 
Hercules’ new mill and the extraordinary boom in the 
Jerome district. 

Extension of transportation, effected by the comple- 
tion of the Tucson, Gila Bend & Ajo R.R., stimulated 
further development in the Ajo district. The Interna- 
tional Gas and Electrie Co., of Nogales, extended its 
electric-power line to the Santa Cruz County mines and 
considered the building of a trolley line into the dis- 
trict it serves. Transport facilities were improved in 
several districts by further use of motor trucks. 

There was no new mining legislation of importance 
passed, though several undesirable labor bills were intro- 
duced. The increased price paid for labor and the 
bonuses of the major copper companies drew much of the 
best labor into the established camps and to an extent 
hindered the small developing operations. . Owing to the 
increased price of copper and the sliding scale, wages 
were increased during the year about 3344%, making it 
difficult for other mining operations to secure men unless 
they paid the prices set by the copper industry. 

Oatman experienced the greatest activity of any Ari- 
zona gold-mining camp—in fact, attracted more general 
interest than any other gold-mining section of the United 
States. The reawakening of Chloride was also a note- 
worthy feature. This old district promises now to pro- 
duce not only silver, lead and zine, but also copper. The 
entrance of the Guggenheim interests by optioning the 
old Elkhart and other properties stimulated activity in 
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this district greatly. At the end of the year, about 40 
companies were operating and several mills were in pros- 
pect of early construction. 

The United Eastern at Oatman completed its 200-ton 
mill late in December. Owing to additional discoveries 
in the Tom Reed properties, orders were placed for 
doubling the capacity of its mill to 350 tons, and the Big 
Jim Mining Co., which developed a considerable ton- 
nage in 1916, was making plans for a 400-ton mill. The 
Gold. Dust company erected a small mill, and a number 
of other companies in the district made discoveries of ore, 
but none reached the point of requiring reduction plants. 
The Gold Road mill operated as usual at Goldroad, 
about one mile from Oatman, and treated considerable 
custom ore. The Gold Ore company, outside the Oatman 
district proper, shipped to Goldroad and let contracts 
toward the end of the year for a 50-ton mill. 

Plans for resumption were made by gold mines around 
Octave and Congress Junction, and some new develop- 
ment was accomplished here as well as in the gold camps 
in Yavapai County. At Tombstone, the Bunker Hill 
Mines Co. mined gold and silver ores from the upper 
levels of the old Tombstone Consolidated mines. Most 
of these ores were treated in the 30-stamp and cyanide 
plant; the company also shipped considerable high-grade 
manganese ore to Eastern markets and lower-grade ma- 
terial to the Douglas smeltery. Tungsten mining was ac- 
tive up to the middle of the year, particularly in Yavapai 
and Pima Counties. More asbestos mining was done in 
Arizona in 1916, and several new finds were made in 
Gila and Pinal Counties. 

In some of the minor copper camps there was great 
activity. From the Johnson district considerable ore 
was shipped by the Peabody, Cobriza, Arizona & Michigan 
and the Black Prince companies. The Keystone and the 
Johnson Copper Co. also did important development 
work. In Pinal County there were increased and new 
operations at Ray, Christmas, Superior, Kelvin and at 
Red Rock in the vicinity of the Sasco smeltery, reépened 
by the American Smelting and Refining Co. 

There was much development work done in the copper 
and gold mines in the vicinity of Prescott in Yavapai 
County, and the smelting plant at Humboldt was pushed 
to its utmost. The old Treadwell smeltery at Mayer was 
remodeled by the Great Western Smelters Corporation, 
controlled by the Big Ledge Development Co., and was 
about ready in December to blow in. In the vicinity of 
Walker and in the McCabe and Big Bug districts there 
was much activity. The Stoddard Milling Co. com- 
pleted and operated a 100-ton flotation mill at Stoddard. 
In the Crown King section several old mines were be- 
ing unwatered and developed, and concentrates were made 
from old tailing dumps. 

The United States Smelting, Refining and Mining Co. 
did work on several optioned properties, including the 
Leadville mine at Courtland in Cochise County, and an- 
other development northeast of Tucson. The American 
Smelting and Refining Co. was active in Pima County, 
adding the Morgan mine to its operations at Twin Buttes 
and optioning the Copper Mountain property south of 
Ajo, which is being drilled. The Empire Zine Co. in- 
creased its operations at the San Xavier copper-zinc prop- 
erties. The Mascot Copper Co. near Dos Cabezas in 
Cochise County made an important discovery of gold- 
copper ore. Parker, Yuma County, was the scene of re- 
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newed activity at the end of 1916. In the northern part 
of the state, preliminary steps were taken in the de- 
velopment of the White Mesa copper property in Coconino 
County. 

In Santa Cruz County an important event was the 
acquisition of the Three R mine by the Harrison inter- 
ests and the building of a mill for this property. The 
Pinal mine, formerly known as the Posey, was sold to 
W. R. Ramsdell. The Royal Blue mine was sold by 
Josiah Bond to A. J. Hooks, who organized the Royal 
Blue Mining and Milling Co.; the company erected a 
mill and is driving a long tunnel to cut the ore at depth. 
The San Jorge mine was acquired by the Bisbee-Santa 
Cruz Mining Co., and the Austerlitz was sold to Cam- 
phius and associates, of El Paso. The old Montana mine is 
being operated by a new company know™ as the Montana 
Mines Co., which is erecting a new mill. The Duquesne 
Mining and Reduction Co. extended its mill operations 
and was shipping about two cars of concentrates daily at 
the end of the year. Numerous other old mines in the 
district were optioned or reopened by the owners. 


CALIFORNIA 


The mining industry in California advanced steadily 
in 1916, with two exceptions—the seven-week labor strike 
in the Mother Lode gold mines of Amador County and 
the check in the tungsten operations of the Randsburg 
and Atolia districts. Chrome and manganese mining was 
active in the northern part of the state, and the mag- 
nesite industry increased markedly in Sonoma and Tulare 
Counties. The beginning of potash production from 
Searles Lake was likewise a noteworthy feature, though 
the shipments did not reach commercial importance dur- 
ing the year 1916. 

The base metals enjoyed an unprecedented boom both 
in production and in the price of the products. Shasta, 
Plumas and Calaveras Counties were the principal pro- 
ducers of copper, and in all these counties new equipment 
was added to existing mines. The Mammoth mines and 
reduction works were operated at maximum capacity 
throughout 1916; the company purchased the Stowell 
mine, near the Balaklala, and shipped therefrom about 
200 tons per day to its smeltery at Kennett, Balaklala 
shipped about 300 tons daily. The Gray Eagle, near 
Happy Camp, Siskiyou County, was sold to the Mason 
Valley Mines Co., and the Walker copper mine in Plumas 
County was acquired by the International Smelting Co. 
Lead and zine mining made great strides, particularly 
in the southern County of Inyo where the Cerro Gordo 
and the Darwin Development companies were the lead- 
ing producers. In the north, construction of an elec- 
trolytic zine plant was undertaken by the Mammoth Cop- 
per Mining Co. at Kennett. Quicksilver mining was ex- 
tremely active in 1916 owing to the high prices pre- 
vailing. 

The reopening of old gold mines was the most striking 
feature of the gold-mining industry in California in 
1916. The successful opening several years ago of the 
old Plymouth mine by W. J. Loring, for Bewick, More- 
ing & Co., was followed by the exploration of more of the 
old mines at depth, several of these enterprises being 
initiated by Mr. Loring with American associates, as it 
was impracticable to secure British capital owing to the 
war conditions. Among the important sales of gold-min- 
ing property in 1916 were the Old Eureka (or Hetty 
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Green) mine, the Amador Queen, the Lincoln Consoli- 
dated, the Hardenburg, the South Keystone, the Dutch- 
Sweeny and App. Actual transfers were not made in all 
cases, but the negotiations are regarded as practically 
consummated. A new mining interest in Amador 
County was the development of lignite deposits and 
preparation to manufacture this material into briquettes. 
Some of the active properties in Mariposa County were 
the Mountain King, Virginia, the Champion, Mary Todd, 
Marble Springs, Bondurant, Louisiana, Clearing House, 
and some of the properties on the Fremont grant. 

In Nevada County the established mines, such as the 
North Star and Empire and Pennsylvania, operated 
steadily. The North Star Mines Co. consolidated its 
two 40-stamp mills and cyanide plants into one. Import- 
ant properties changing hands were the Union Hill, the 

‘alifornia and the Allison Ranch; the last-named is to 
be reopened by the Golden Center Consolidated Co. The 
Delhi Group, about 19 mi. north of Nevada City, was 
bonded by the Delhi Consolidated Mines Co., formed by 
Grass Valley and Nevada City men. In Yuba County the 
B. A. C. Co. at Brownsville concentrated its work on 
development and did not start the amalgamation and cya- 
nide plant built in 1915. In Sierra County the Rock 
Creek and White Bear encountered good gravel, the Gold 
Bluff-Oxford ran its 20-stamp mill, and other properties 
vere active in the Downieville section. 

In the new camp of Goldstone in San Bernardino 
County, the Goldstone group of Robert and Benjamin 
Redfield was sold to Walter P. Hubbard and associates, of 
Springfield, Mass., the output being sent to the custom 
mill of Bollinger & de Lugge. At Trona, in the same 
county, the American Trona Corporation began the pro- 
duction of crude potash-borax salts from the first unit 
of its commercial plant. Though the Trona company 
succeeded in having the Lee-Pack claims dismissed, the 
company’s title to its Searles Lake locations is not yet 
affirmed. Construction of another potash plant was be- 
gun jointly by the Solvay Process Co. and the Pacific 
Coast Borax Co.; this will utilize brine from the patented 
land of the Borax company at one end of the crystal 
body of Searles Lake. 

Gold dredging experienced a decided advance in 1916 
three dredges of 16 cu.ft. capacity or greater having been 
launched, two by Yuba Consolidated and one by the 
Marysville Dredging Co. These dredges were of im- 
proved design and construction, described in more detail 
in this issue in the article on gold dredging. ‘Trinity 
County was more active than usual owing to the pur- 
chase of the Alta Bert and adjoining ground by the 
Estabrooks, of Boston, and to the entrance of the Yukon 
Gold Co. interests, which launched a new steel dredge 
on Coffee Creek. Several smaller dredges were also 
built in this county, and the California-Oregon Power 
Co. extended its line to Trinity Center, assuring the 
district of all.the power needed. Several new areas were 
taken under development by different syndicates. La 
Grange hydraulic mine, which paid large dividends from 
1890 to 1913, barely made expenses owing to the fact 
that the low-grade overburden represented by the high 
bank has been moving toward the pit, making it impos- 
sible to work much of the higher-grade gravel near bed- 
rock. On the Junkens ranch, about three miles below 
Weaverville, Lorenz Bros. operated profitably with hy- 
draulic elevators. The Globe mine near Detrick, the larg- 
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est developed quartz mine in Trinity County, was closed 
after the Canadian syndicate relinquished its option on 
the property. 


CoLORADO 


Colorado did not enjoy the unparalleled prosperity ex- 
perienced by the copper-mining states, but mining was 
active in every branch of the Colorado industry with the 
exception, during the latter part of the year, of tung- 
sten mining. The culmination of the tungsten boom, 
while it did not stop the production of this metal com- 
pletely, released many miners from the small operations 
that were unable to weather the return of prices to more 
normal levels. The lead and zinc mines of Lake and 
Summit Counties were extremely active, as was also the 
San Juan country in the southwest. New discoveries of 
ore at depth in the Cripple Creek mines kept that famous 
gold district active without the added incentive of in- 
creased price for its products. The Government radium 
plant at Denver was abandoned and the plant leased to a 
private company. 

Labor conditions generally were not so serious as in 
other states, where there were more mines operating 
under the stimulus of the high prices. The Workmen’s 
Compensation Act passed in 1915 was found to exact 
higher insurance premiums than were formerly required 
by the private insurance companies, and may be revised. 

In the Cripple Creek district, the- Roosevelt Drainage 
Tunnel was continued until October, when it was stopped 
to permit the retimbering of part of the Elkton shaft, 
through which the drainage tunnel is being worked. The 
new discoveries of 1916 were, for the most part, confined 
to the larger mines, especially at the Cresson, the Port- 
land, the Vindicator and the Granite. In the summer of 
1916 a little ore was found in Mineral Hill, and for a 
time it looked as if a new section was to be opened, but 
these hopes were not fulfilled in 1916. Tenderfoot Hill, 
in which discoveries were made late in 1915, was not so 
active, but the Queen Belt claim was sold to Leadville 
men, who are now developing it. The most important 
mining deal in 1916 was the sale of the Cresson mine to 
A. E. Carleton and associates. Another important ne- 
gotiation was the purchase of the Copeland samnling mill 
by the Eagle Ore Co., which also operates the Eagle 
plant, the sampling of custom ore in the district being 
now entirely in the hands of this company. 

In Leadville important discoveries were made in the 
Garbutt mine and in the Fryer Hill group. The Lead- 
ville mines reached their maximum output in the last 
quarter of the year, and the consummation of several im- 
portant drainage projects began to add ores to the regular 
production of the districts. Among the important oper- 
ations of this character were the Leadville Unit of the 
United States Smelting, Refining and Mining Explora- 
tion Co., which unwatered its property through the 
Harvard shaft, the Downtown Mines Co. and the Empire 
Zine Co., which carried on extensive work in reopening 
the old mines of Carbonate Hill. Railroad spurs were 
extended to the Jamie Lee shaft of the Leadville Unit 
and to the McCormick shaft of the Empire company on 
Carbonate Hill. George O. Argall and associates began 
the unwatering of the Mikado shaft for the purpose of 
prospecting adjoining properties at depth. In addition 
to its usual gold ore, the Little Jonny mine made regular 
shipments of copper ore. The Derry Ranch Gold Dredg- 








ing Co., operating in Lake County, had a successful sea- 
son, closing down on Dec. 8 to avoid. excessive cost of 
winter operations. Labor was restive in the Leadville 
district owing to the increased activities in the latter 
part of the year, and an advance in wages was announced 
on the December payday to avert the impending strike. 

In Summit County four gold dredges were operated in 
the Breckenridge district, one by the French Gulch com- 
pany and three by the Tonopah Placers Co. Some veins 
disclosed by dredging were under development at the 
end of the year. The Pioneer Consolidated Mining Co. 
purchased 48 claims on Gibson Hill and remodeled its 
20-stamp mill for electric operation. The Union Mill re- 
modeled its plant for custom work, the Puzzle Leasing Co. 
built a 50-ton mill, and the Wellington Mines Co. added a 
roaster and flotation unit to its plant. In the Montezuma 
section the St. John Mines, Ltd., placed its flotation plant 
in operation, and the Montezuma company operating the 
Silver Wave and Chatauqua remodeled the old Plymouth 
mill for treating its ores. At Red Cliff, in Eagle County, 
a 50-ton custom flotation plant was erected by the Pine 
Martin Mining and Milling Co. Some tungsten was 
opened in this vicinity and also near Alma in Park 
County, but the slump in the market curtailed this de- 
velopment. 

In the San Juan country the Silverton district was 
the most active, though Telluride and Ouray, especially 
the Red Mountain section of the latter, operated up to 
the capacity of available labor. The principal mining 
deal in the Telluride section was the option of the old 
Palmyra to Wagner Brothers Mining Development Co. 
Late in the year the carnotite fields took on new activity. 
The Colorado-Superior Mining Co., controlling the Black 
Bear mine, renewed its contract for two years with the 
Smuggler-Union mill, which was equipped with Callow 
flotation cells for treating both the Humboldt and Black 
Bear ore. In the Ouray region the most important new 
work undertaken was the driving of the long Camp Bird 
tunnel to explore this property at depth. Another feature 
of interest in this section is the reopening of the Moun- 
tain Top mine under the management of G. H. Barnhart, 
who is building an underground, mill to avoid snowslide 
damage. The Gold Crown resumed the construction of 
its flotation plant after refinancing. Other active proper- 
ties were the Mineral Farm, Butler, Pony Express, Yer- 
non, National Belle, San Antonio, Barstow, Congress, St. 
Paul and the Yellow Jacket. J. M. Hyde did some work 
on the old Genessee and started the building of a small 
flotation mill. 

IpaHo 


The great prosperity in the lead- and zinc-mining in- 
dustries was reflected in the activities of the Cceur 
d’Alene, Idaho’s most important mining district. These 
activities are reviewed elsewhere in this issue. 

The Wood River district experienced a revival as the 
result of the acquisition of the North Star and some ad- 
joining mines by the Federal Mining and Smelting Co., 
which placed in operation a 150-ton concentrating mill. 
The Gilmore district in Lemhi County made a record 
output, principally from the three old producers, though 
several new properties also made shipments. The Wil- 
bert lead mine in Blaine County operated its mill most of 
the year and paid several dividends. 

At Mackay, in Custer County, the Empire Copper 
Co. caught the ore in its lower tunnel and made plans 
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for important improvements at its plant. Controlling in- 
terest was purchased by Leroy Eccles, of Ogden, and 
associates, who are also interested in the Copper Basin 
Mining Co. operating about 30 mi. west of Mackay. 

In the gold districts of central and southern Idaho 
much interest was created by rich discoveries, especially in 
the Marshall Lake district in Idaho County and in the 
old Atlanta district, about 80 mi. east of Boise. Gold 
dredging proceeded about as usual, with the prospect of 
an operation in the Coeur d’Alene region on Pritchard 
Creek, which was drilled last summer. 

MICHIGAN 

The great preparations made in 1915 by the copper 
companies of the Lake Superior district resulted in a 
record production in 1916. Nearly every company in- 
creased its output, and some companies that had not pro- 
duced profitably for years were able to operate with a 
balance on the right side of the ledger. The only marked 
metallurgical advance was the inception of ammonia leach- 
ing by the Calumet & Hecla Co. in its 1,000-ton plant, 
which is to be doubled in capacity soon. The progress 
of the Lake Superior copper mines in 1916 is separately 
treated in this issue by James MacNaughton. 

The Michigan iron ranges took their part in the ex- 
traordinary iron production of 1916 and were free from 
the I. W. W. disturbances that took place on the Mesabi 
Range in Minnesota. Wages were raised three times 
during the year, with an aggregate increase of about 30%, 
but labor was difficult to get up to the close of navigation. 
On the Gogebic Range, the Jones & Laughlin Ore Co. 
opened a new deposit at Wakefield near the Hanousek 
property. From the Hanousek openpit about 300,000 
tons was shipped in 1916 by Coates & Tweed, of Duluth, 
Minn.; this promises to be the second largest openpit 
mine in Michigan. At Ironwood the Newport Mining Co. 
broke the shaft-sinking records of the Gogebic Range in 
sinking the new Woodbury shaft. 

The Cleveland-Cliffs Iron Co. at Ishpeming practically 
completed its preparations for placing the Holmes mine 
in the shipping list; the mine has the highest headframe 
of any Michigan iron mine. At Negaunee the company is 
sinking the Athens shaft to 2,600 ft., having attained a 
depth of 2,200 ft. in December. At Bessemer, a new shaft 
was begun for the Colby mine. The Cleveland Cliffs 
company also opened new ore by drilling in the Lake 
Angeline mine near Ishpeming and is stripping; this was 
an underground mine and supposed to have been worked 
out. On the Marquette Range the same company opened 
the Section 6 pit at North Lake. Corrigan, McKinney 
& Co. brought into production on the Menominee Range 
the Odgers mine at Crystal Falls. 


MINNESOTA 


The Lake Superior iron ranges produced a_ record 


tonnage in 1916. There were few new Mesabi prop- 
erties brought into the producing lists; some of the new 
producers were the Kerr, Susquehanna, Mace ‘No. 2 and 
the Kevin. Considerable new stripping was done, and 
among the old mines reopened was the St. James at 
Aurora. The Cuyuna Range was extremely active, its 
manganiferous ores being in strong demand owing to the 
difficulty of obtaining ferromanganese at reasonable 
prices. The I. W. W. strike in the summer closed many 
of the Mesabi underground mines, but shipments 
were more than maintained out of stockpiles. Com- 
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mon labor at the end of 1916 was being paid $3 
per day at nearly all mines. Electrification of mining 
equipment was marked in 1916, and there was a tendency 
toward heavier machinery. At the Mace openpit mine 
Butler Bros. used a Bucyrus revolving shovel of 375 tons’ 
weight, with a boom 87 ft. in length. Stripping with a 
dragline excavator was done at the Warren mine by the 
Winston Dear Co. Construction of several small wash- 
ing plants was a feature of metallurgical interest. 


MISSOURI 


The lead district in southeast Missouri was active 
throughout the year. The most important developments 
in this district were the building of a 3,000-ton mill by 
the Federal Lead Co. at Flat River, the sinking by the 
same company of its No. 9 shaft, a new shaft near 
Elvins by the Baker Lead Co., the acquisition of the Pim 
tract by the St. Louis Smelting and Refining Co., and the 
use of steam shovels at the opencut operations at the 
Mine La Motte. 

In the Joplin and associated zinc-lead districts, there 
was much activity in the early part of the year, but some 
curtailment later, owing to recession in the price of the 
principal metal, power deficiency and other causes, re- 
viewed elsewhere in this issue. The American Zine, Lead 
and Smelting Co. extended its holdings in the district, its 
most important acquisition being the Granby Mining and 
Smelting Co. Flotation concentration was extended to 
some of the leading mills. Outlying districts in Kansas, 
Oklahoma and Arkansas were the scenes of important de- 
velopment, particularly west of Baxter Springs, Kan., 
and extending northerly into the Oklahoma field. In 
Arkansas the Rush Creek section was busy, and interest- 
ing developments were made at the Hurricane mine by 
the J. C. Shepherd Mining Co., and the Fullbright in 
Marion County. The extension of the Fort Smith, Ark., 
gas field led to the building of new smelting plants there. 


MoNnTANA 


The copper and zine production at Butte reached a 
surpassing figure, and many old mines in outside districts 
were reopened as a result of the high prices prevailing for 
the metals. The starting of Anaconda’s 100,000,000-lIb. 
electrolytic zine refinery and the practical completion of 
its construction campaign at Great Falls, and the de- 
velopments in the eastern and zinc sections of the Butte 
district, were interesting features of the years’ oper- 
ations, the details of which are reviewed eleswhere. 

Outside of the Butte district the state was active in 
the development of new properties as well as in the re- 
opening of the old mines already referred to. These 
resumption operations were numerous and extended even 
to gold mines. The East Helena plant of the American 
Smelting and Refining Co. operated at maximum ¢a- 
pacity, and in the dredging field the Conrey Placer Min- 
ing Co. operated its fleet of dredges as usual except for 
the sinking late in the year, of the No. 1 dredge. Note- 
worthy among the old reopened mines were the Old Ban- 
nack, the Banner & Bangle on which the Snowstorm 
Mines Consolidated is spending a large amount near Troy, 
the Amador, or Intermountain, and other mines in Min- 
eral County. . 

NEVADA 

Nevada’s major camps prospered exceedingly in 1916, 
with the exception of Goldfield, where more encouraging 
results were obtained in the prospects than in the estab- 
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lished mines, the reserves in the Jumbo, Florence and 
Goldfield Consolidated being at a low ebb. The latter’s 
new flotation plant did not rejuvenate the property 
through the treatment of the low-grade copper-gold ore, 
as had been hoped by stockholders. The Florence closed 
its mill late in the year owing to exhaustion of its ore. 

Ely increased its copper production about 33%, tlirough 
extensions and improvements at the Nevada Consolidated 
property, extraction being improved notwithstanding the 
added .tonnage. New equipment included a large air 
compressor at the Ruth mine and at the reduction works, 
four roasters, a 20,000-cu.ft. turbo-blower for the con- 
verters, a new crushing plant and double-decking of 
Wilfley tables. An event of the first magnitude in this 
camp was the financing of the Consolidated Coppermines 
Co., which remodeled the old Giroux concentrator into a 
500-ton flotation mill and decided, at the end of the year, 
to extend the milling capacity to 1,000 tons. In the early 
half of the year there was much excitement in the 
tungsten fields east of Ely, but the decline in price left 
only one mill active—that of the Tungstonia Mining and 
Milling Co. About 18 mi. south of Ely the old Ward 
mine was bonded for the Camp Bird interests. 

Tonopah maintained a steady production in 1916, with 
the Tonopah Belmont leading in tonnage and Tonopah 
Extension and Tonopah Mining running a close race for 
second place. Other important producers in this camp 
were the Jim Butler, West End, Halifax and Rescue- 
Eula. West End won the apex suit brought by the Jim 
Butler. At Manhattan, Reorganized White Caps opened 
rich ore. Belmont and Tonopah Mining continued their 
policy of expansion, the former developing a gold proper- 
ty at Surf Inlet, B. C., and the latter a copper area at 
Schist Lake, Manitoba, besides its Eden Mining Co. in 
Nicaragua, its Tonopah Placers Co. at Breckenridge, 
Colo., and prospecting Trinity County placers in Cali- 
fornia. Montana-Tonopah took over the Lost Burro mine 
on the west side of Death Valley, California, in the 
Ubehebe district. 

The Yellow Pine district, near Goodsprings in Clark 
County, produced about 30,000,000 lb. of zine, 15,000,000 
lb. lead, 250,000 oz. silver, besides copper, gold and 
platinum. The leading producer, the Yellow Pine 
Mining Co., made a record output with about 14,000,000 
lb. zine, 4,500,000 Ib. lead and 85,000 oz. silver. Two 
new dry concentrating mills of the Stebbins type were 
erected for the Sultan and Christmas lead-zine mines. 
The Boss mine shipped about 250 tons monthly of copper- 
gold-platinum ore and is completing the first unit of a 
chloridizing-leaching plant to treat 10 tons daily of ore 
averaging: Copper 4%, gold 1 oz., silver 2 oz., platinum 
and palladium 1.5 oz. Similar ore was found in the 
Oro Amigo. Pioche was moderately active in 1916. 
Among new construction was the Prince Consolidated’s 
mill to treat the Bullionville tailings by sulphidizing and 
flotation. A number of outlying mines in Lincoln 
County were actively developed. 

In the Mason mining district the Nevada-Douglas 
started its leaching plant late in the year, but most 
of the mines marked time until the Mason Valley Mines 
Co. ordered its smeltery at Thompson to be reopened, 
which was expected to be accomplished early in 1917. 
There was considerable activity around Luning, especial- 
ly in copper developments. On the Comstock Lode some 
of the old silver mines made new discoveries in the 
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early part of the year. On May 23 a fire occurred in 
the Yellow Jacket. shaft on Gold Hill and the mine 
closed, the mill being operated on the old dumps. All 
tther work on Gold Hill was done through the Confidence- 
Challenge-Imperial shaft. In the Virginia City section, 
the principal change was at the Combination shaft where 
the “middle mines” formed an association and began un- 
watering the properties. In the north-end mines the 
principal production was from the Union mine, the ore 
going to the Mexican mill. 

In Humboldt County there was much activity, partic- 
ularly around Winnemucca and at Rochester and Seven 
Troughs, where important strikes were made. Quicksilver 
production was initiated by the Goldbanks .and by the 
Lovelock companies. The Ragged Top tungsten mines 
were equipped with a 75-ton mill, 10 mi. from Toulon, by 
the Humboldt Tungsten Mines and Mills Co. In Elko 
County the camps of Contact, Bullion, Gold Circle, 
Tuscarora and Jarbidge were all busy, and some im- 
portant deals were negotiated in the last two camps. 
Jarbidge took on new life from the developments in 
the Long Hike, bonded through San Franciscans to the 
Guggenheims. 

At Aurora, Wonder, National, Round Mountain, Buck- 
horn and Pioneer, the customary operations were carried 
en, and in many less-known camps prospecting was 
stimulated by the high metal prices. Some noteworthy 
changes in ownership, not already referred to, were the 
sale of the old Glasgow & Western copper properties, the 
purchase of Tybo lead-zinc mine by Louisiana Consoli- 
dated, the development under option by the Clark in- 
terests of the Rea copper claims at Cuprite. A small 
sulphur production was made by the Los Angeles Sulphur 
Co., about 13 mi. south of Goldfield. 


“NEw JERSEY AND NEW YORK 


The great zinc mines of the New Jersey Zinc Co. were 
operated on an increased scale in 1916, an additional 
mill of 800 to 900 tons’ capacity having been completed 
and placed in operation at Franklin Furnace. This mill 
treats the finer sizes previously shipped in the crude to 
the smelteries; it also re-treats magnetic-separator mid- 
dlings from the old mill, after crushing them to pass 
30-mesh. The company reopened the old mine at Sterling 
Hill and built a 450-ton mill, modeled* on much the 
same lines as the Franklin Furnace practice. New 
Jersey iron mines were active, especially in the latter 
part of the year, and some prospecting was undertaken. 

The principal zinc mine in New York at Edwards, St. 
Lawrence Co., was sinking a 1,000-ft. two-compartment 
shaft to reach territory explored by diamond drills; the 
mill was run at capacity on ore from No. 1 and No. 2 
mines, extraction from the latter, or White mine, having 
been begun through connections with No. 1 slope. In 
Sullivan County one of the old zinc-lead deposits was 
reopened and was being equipped with a milling plant. 
The tale and pyrites mines in St. Lawrence County 
operated at maximum capacity, and graphite mining near 
Ticonderoga was exceedingly active. Many of the iron 
mines in northern New York doubled their outputs in 
1916, opened new areas and made important developments 
in the old mines: Witherbee, Sherman & Co. developed 
a five-years’ ore reserve in three old deposits—Harmony, 
Barton Hill and Old Bed—opened a new mine, the 
Sherman, on a 500-ton basis and brought the Smith 
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mine into productive condition. Cheever Iron Ore Co. 
placed its mine and mill in operation again, and the 
Chateaugay Ore and Iron Co. began the construction of 
a mill to have a capacity of 100 tons per hour. Its 
new shaft is practically completed. The new Champlain 
barge canal was opened late in the season, and the Port 
Henry district will henceforth make considerable direct 
water shipments to New York harbor in boats of 2,500 
to 3,000 tons’ capacity. The Benson Mines Co., at 
Benson Mines, N. Y., improved its metallurgical recovery 
by giving up dry, graded crushing, and substituting wet 
ball-mill crushing to 20-mesh in one operation and con- 
centrating on Gréndal magnetic separators. A number of 
the St. Lawrence County mines found it necessary té 
establish an 8-hr. shift, instead of the 10-hr. shift 
underground. 

In Vermont an event of interest was the reopening 
of the old Ely copper mine by the Vermont Copper Co. 
in which August Heckscher and associates are interested. 
In Pennsylvania an important negotiation, late in 1916, 
was the acquisition by Charles M. Schwab of the Corn- 
wall iron-ore mines and furnaces, the Lebanon furnaces 
and concentrator and the Polebrook furnaces. 

New Mexico 

Chino Copper Co. produced in the last quarter of 
1916 at the rate of about 7,000,000 lb. of copper per 
month and continued to be the dominant operation in 
the state. Another operation of the first magnitude, brought 
into bearing in 1916, was the Burro Mountain Copper Co., 
which started its 1,200-ton mill at Tyrone in April. 
There was much development in the Hanover-Santa Rita 
district, the most important new work being the building 
of a 400-ton mill near Fierro by the Hanover-Bessemer 
Tron and Copper Co. In the Lordsburg district the 
85 Mining Co. put in another 450-hp. Lyons-Atlas oil 
engine, but was subjected to nearly a month’s interrup- 
tion owing to an accident to the old engine before the 
spare was installed. Other active properties were the 
Octo, the Bonney, Nellie Gray, Nellie Bly and the Waldo- 
Beam. New companies organized were the 85 Extension ; 
the Western Mining and Development Co., which acquired 
the Bonney mine; and the Hecla Mining Co., which took 
over several properties in the district. In the Organ 
district Phelps, Dodge & Co. continued the development 
of the old properties which they optioned and shipped 
considerable ore. 

In Socorro County the Mogollon district operated 
steadily and the Pacific mine was connected with the 
Socorro mill by a tramway. The Mogollon Mines Co. 
operated its mill, and the Oaks Co. continued the devel- 
opment of the Clifton-Eberle group and other properties. 
Near Steeplerock there were interesting developments, the 
Carlisle being the most important operation. In the 
Magdalena zinc-lead district the mill of the Ozark Smelt- 
ing and Mining Co. was burned on Aug. 10, and the plant 
is being rebuilt. Zine-carbonate ore was in good demand, 
but the sulphide flotation concentrate was more difficult 
to market. New ore was opened in the Graphic, and 
in the Kelly mine of the Empire Zinc. Co. which 
operated a dry-process magnetic-separating mill. The 
old White Oaks gold property in Lincoln, County was 
optioned to the Keith interests, of Boston, and was devel- 
oped for both tungsten and gold. Batopilas Mining Co. 
had a New Mexican property under exploration, its opera- 
tions in old Mexico being closed. ; 
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OREGON 


Eastern Oregon had little stimulus from the high metal 
prices of 1916, as gold is the principal product. The 
most active operations were the two Powder River dredges, 
the Empire dredge on Caton Creek, Grant County, Buck 
Gulch drift mine, Cornucopia Mines Co., Baker Mines 
Co., Queen of the West, the Rainbow, Ben Harrison, 
Snake River and Cougar. The old Columbia mill was 
closed in October. Iron Dyke built a flotation mill at 
Homestead and produced gold, silver and copper. The 
quicksilver mines were active, and some antimony, tung- 
sten, Manganese and chrome ore was mined. 

In southern Oregon there was much activity in the 
Waldo district among the placer mines and the new 
copper mines, such as the Queen of Bronze, Waldo, 
Copper Queen and Almeda. Considerable chromite was 
mined in Illinois Valley, and about 300 flasks of quick- 
silver was produced by the Black Butte, Utah and 
Mountain King companies. The old Bonanza quicksilver 
mine near Sutherlin was under development by the 
Sutherlin Mining Co. 


SoutH DaAKorTa , 

The Black Hills district in 1916 made its usual pro- 
duction of gold, amounting to about $7,500,000, of which 
the Homestake furnished approximately $6,000,000. The 
other production was mainly from the Golden Reward, 
Trojan, Mogul anc Wasp No. 2. Copper-mining centers 
drew some of the labor, but this situation was eased 
late in the year when the New Reliance shut down in 
September, and the Wasp closed its mill for the season 
in November. 

In the Ragged Top section, the old Slavonian mine 
was reopened by the Elk Mountain Mining Co. and the 
ore was treated in the Deadwood-Standard mill. The 
Imperial mine was taken over by the Ofer Mining Co., 
which shipped about 2,500 tons per month to the Mogul 
mill. The Columbia mine at Keystone was reopened by 
R. Blackstone and associates, and some ore was shipped. 
The Oro Hondo, south of the Homestake, was under 
development by John T. Milliken, of St. Louis; the shaft 
was sunk to 2,000 ft. and. further prospecting carried 
on by diamond drilling. 

At the Homestake three tube mills were added to the 
four already in use, a new Nordberg hoist was installed 
at the B. & M. shaft, the boiler plant and auxiliary 
steam-turbine electric plant were placed in operation, a 
water right on upper Spearfish Creek was purchased, and 
an additional electric-power plant was planned. 

The Homestake equipped a 5-stamp tungsten concen- 
trating mill and in June started milling ore from claims 
and dumps north of Lead, much of the ore coming 
from the old Hidden Fortune ground. Wasp No. 2 also 
installed a tungsten concentrator and milled considerable 
custom ore. Mica and lithium ore were mined in the 
Southern Hills, and pyrite, carrying about 40% sulphur 
was shipped from the Cuyahoga mine near Custer, to 
Cleveland, Ohio, for acid making. 


TENNESSEE AND SOUTHERN STATES 
In Tennessee copper production was well maintained 


by the Ducktown Copper, Sulphur and Tron Co., but the* 


Tennessee Copper Co., owing to its financial and technical 
difficulties, fell behind its customary production. In 
November the Tennessee Copper and Chemical Corpora- 
tion was organized to refinance and restore the Tennessee 
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Copper Co. to its former position, Adolph Lewisohn 
resuming the presidency and J. S. Bache & Co. acquiring 
an important interest. The American Zine Co. increased 
its operations at Mascot, and the zine mine of the 
Embreeville Iron Co. at Embreeville was operated at 
capacity. Phosphate was in good demand, but production 
was about the same owing to labor scarcity and car 
shortage. 

In several of the Southern states old copper mines 
were opened and shipments made to the West Norfolk 
plant of the Virginia Smelting Co. and to Chrome, N. J. 
An important lead-zinc development in Virginia was 
made at the old Holladay mine in Spottsylvania County 
by the Virginia Lead and Zine Corporation, which made 
shipments and planned a 100-ton mill. Pyrite production 
was active in many of the states, especially in Virginia, 
but production by the Arminius Chemical Co. ‘at Mineral 
was interfered with by the caving of its principal shaft; 
a new three-compartment inclined shaft is being sunk. 
Both the Arminius and the Sulphur Mining and Railway 
Co. erected tailings plants and introduced table concen- 
tration following jigs. The Sulphur Mining and Railway 
Co. is extending its branch railroad to the Holladay mine. 
A mill was built for the Allah Cooper lead-zine mine. 
Manganese mining was active in various parts of the 
state, and the Crimora Manganese Corporation operated 
its new mill at the old Crimora property at a capacity 
of about 40 tons of concentrated ore daily. In Alabama 
the iron mines were exceedingly active, and in Chilton 
and Clay Counties there was much graphite mining, as 
a result of the restriction of importations. Some gold 
mining was done in the South, as heretofore. The Union 
Sulphur Co. in Louisiana operated its important sulphur 
property, the demand for sulphur having improved over 
the previous year. 


TEXAS 


The mineral laws of Texas continued to hold back 
its mining development. The Terlingua district was more 
active in 1916 owing to the high price for quicksilver. 
The principal operator, the Chisos Mining Co., was 
hampered by a destructive fire at its main shaft. The 
silver mines in the Shafter district operated about as 
usual, and there was some sulphur exploration in the 
western part of the state. On the coast the Freeport 
Sulphur Co. increased its output materially. At the 
El Paso Smelting Works two new Pierce-Smith basic 
converters were installed, together with two new copper 
storage furnaces, a Walker anode-casting machine and a 
crane to handle the anodes. A new reverberatory furnace 
was under construction, a 400-ft. concrete stack was com- 
pleted and another 500-ft. stack was begun. 


UTAH 


Being chiefly a producer of base metals, Utah prospered 
enormously in 1916. All properties were operated under 
high-pressure conditions, the output of the mines at 
times exceeding the smelting capacity. Utah Copper 
Co., which produced about 85,000,000 Ib. of copper 
in the first six months, was at the end of the year 
turning out over 20,000,000 Ib. per month and plan- 
ning still further increases. Over 40,000 tons per day 
was frequently mined by the company in 1916. The Utah 
Consolidated produced about 1,000,000 lb. of copper and 
1,500,000 Ib. of lead monthly, and the Ohio Copper mine, 
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lately redeemed by shareholders, was operated throughout 
the year under lease to the General Exploration Co. at 
the rate of about 2,000 tons per day. The old Yampa 
copper mine reopened on a 200-ton basis. The Utah 
Apex and the Utah Metal and Tunnel Co. were other 
important operators in this district, producing both lead 
and copper. 

In the Cottonwood district there was much activity, 
both in Little and Big Cottonwood Canons, but production 
was handicapped by transport difficulties. From Alta the 
principal shippers were the South Hecla, Michigan-Utah, 
Albion, Alta Consolidated, Sells and Wasatch, and in 
Big Cottonwood Cafion the Cardiff was the leading 
producer. 

Much new work was done in the American Fork 
district, especially in the Pacific and Dutchman mines. 
An important ore discovery was made in the Pacific by 
the Fissures Exploration Co., lessees, who built a 50-ton 
mill. Electric power was brought into American Fork 
Cafion late in the year by the Utah Light and Power Co. 

In Park City the principal producers were the Silver 
King Coalition, Judge Mining and Smelting, Silver King 
Consolidated, Daly West, Big Four Exploration, Ontario 
and Park City Mines. Several mills were byilt or re- 
modeled to treat tailings; and the Judge Mining and 
Smelting Co. erected at Deer Valley an electrolytic zinc 
plant that will soon be placed in commission at a capacity 
of 15 tons of zine daily. Silver King Consolidated re- 
modeled the old Grasselli mill and built a 2-mi. aérial 
tramway. Near Promontory Point, in Box Elder County, 
considerable new work was done, the Lakeview Mining 
©o. being the principal producer in this new zinc-lead 
section. 

The Tintic district, in Juab County, prospered in 1916, 
though about midyear the production was cut owing to 
the smelting plants being overstocked with siliceous ores. 
Production was normal, however, at the end of 1916. The 
Tintic Milling. Co. started its chloridizing-leaching plant 
at Silver City in February and enlarged the plant later in 
the year, adding eight Holt-Dern roasters. 

In the south the Beaver County mines were active, 
especially Majestic, Cedar-Talisman and some new devel- 
oping properties. ‘The old Horn Silver mines, near 
Frisco, were taken over by a new corporation, the Horn 
Silver Mines Co. The Utah Leasing (o. at Newhouse 
operated its flotation plant on the tailing dump of the 
old Cactus mine and planned to increase the capacity 
from 650 to 850 tons daily. In Piute County the 
Mineral Products Co. doubled the capacity of its potas- 
sium-sulphate plant near Marysvale. The Florence 
Mining & Milling Co. began the construction of a potash 
plant in the same district. Potash was also produced by 
ithe Utah Chemical Co., which built a plant at Haskell, 
near Saltair, utilizing the brines of the Inland Crystal 
Salt Co.’s evaporating ponds near Great Salt Lake. The 
Salt Lake Chemical Co. built a potash plant at Grants, 
en the southwest side of the lake. The Deep Creek 
section in western Utah was much stimulated by the 
beginning of construction on the railroad from Wendover, 
on the Western Pacific, to Gold Hill, which will hereafter 
be. known as Goodwin. 

Among important new construction not already men- 
tioned were. the extensions to the smelting plants at 
Midvale, Murray and Garfield, the last adding two con- 
verters and 10 Herreshoff roasters. The Garfield Chem- 
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ical and Manufacturing Corporation built a 100-ton 
sulphuric-acid plant, utilizing the Herreshoff roaster gases 
from the Garfield smeltery. The acid from this plant 
will be utilized in part by the Utah Copper. Co.’s new 
leaching plant, which was under construction for the 
treatment of oxidized ores. The Utah Sampling Co. 
added to its group of sampling mills by building a fourth 
plant at Murray. At Park City the Broadwater Mills 
remodeled its 600-ton concentrator and installed a 400- 
ton flotation equipment. The Midvale Minerals Co. at 
Midvale built a 300-ton mill, using flotation to treat 
tailings. At Soldiers Summit the Wasatch Ozokerite Co. 
erected a plant to produce 500 lb. of refined wax daily. 


WASHINGTON 

Chewelah, Loon Lake, Metaline and Republic were the 
most active mining camps in Washington in 1916. An 
important event of the year was the resumption of smelt- 
ing operations at Northport, by the Northport Smelt- 
ing and Refining Co. The ores treated were mainly 
those of the Day silver-lead mines in the Coeur d’Alene 
district of Idaho. At the Electric Point mine, a few 
miles northeast of Northport, was made the most interest- 
ing ore discovery of the year. A number of chimneys 
of lead ore were opened in limestone; the ore is rich 
in lead, but extremely low in silver. A discovery of 
magnesite of unusual purity was made near Valley, it 
is of the crystalline variety, resembling the Styrian 
product. The United Copper mine at Chewelah and other 
copper properties prospered exceedingly in 1916. The 
Republic district experienced an awakening by the pur- 
chase of the Lone Pine and Surprise properties by the 
Day interests. Tacoma Smelting Co. increased its out- 
put, brought an addition to the refinery into commission, 
and had a new reverberatory under construction at the 
end of the year. Most of the ore from Washington 
mines continued to go to British Columbia for smelting. 

WISCONSIN 

In addition to the operation of established iron proper- 
ties in 1916, there was considerable exploration for iron, 
especially in Sawyer County. In the Platteville zinc-lead 
district there was an unprecedented activity. The Wis- 
consin Zine Co. and. the Vinegar Hill Zine Co. each 
employed over 500 men and could have used more had 
laborers been available. Wisconsin Zine Co. opened up 
three important new producers—the ,Longhorn, the 
C. A. T. at New Diggings, and the Birkbeck at Galena, 
Ijl., It also began work at the Copeland near Shullsburg, 
at the Tom Calvert near Benton, and at the Champion- 
Church near New Diggings. Vinegar Hill Zine Co. 
brought into production the Graham mine at Galena, IIl., 
the Meioy at New Diggings, and the Yewdall at Mifflin, 
and were equipping the Jefferson at Hazel Green. The 
most important producer brought into bearing by in- 
dividual operators was the Blockhouse, near Platteville; 
this is owned by Charles Kistler and H. E. Stephens. 
Roasting capacity for the district was increased by a 
Skinner-type roaster at the Mineral Point plant, a 
Mathey-type roaster for the Galena Refining Co. and the 
reconstruction of the Campbell magnetic-separating plant 
at Cuba City by the Linden Zinc Co. This company’s 
plant at Linden was also enlarged. The Interstate Light 
and Power Co., which supplies the Ilinois-Wisconsin field 
with power, increased its plant at Galena to 15,000 hp., 
5,000 hp. having been added in 1916. 
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ALASKA* 


In 1916 Alaska mines made a mineral production val- 
ued at $50,900,000, according to the estimates of Alfred 
H. Brooks. This'is an advance of 54% over 1915, when 
the production was valued at $32,850,000. It was the 
product of the copper mines that so greatly swelled the 
figures for 1916; this amounted to about 120,850,000 Ib., 
valued at $32,400,000. There was, however, an increase 
in the gold output, which in 1916 was about $17,050,000 
as against $16,700,000 in 1915. Other mineral products 
in 1916 were valued at $1,300,000 as follows: Silver, 
$950,000; tin, $120,000; lead, $110,000; antimony, $60,- 
000; tungsten, $50,000; coal, $30,000; petroleum, mar- 
ble, gypsum, etc., $130,000: 

The value of the placer-gold output in 1916 was about 
$10,640,000; in 1915 it was $10,480,000. About 640 
placer mines were operated in 1916, employing 4,600 
men. All the older districts appear to have maintained 
or increased their output except Fairbanks. The in- 
creased output is, however, to be credited chiefly to the 
new camps of Marshall and Tolovana. 

The Alaska camps of the Yukon basin are believed to 
have produced $7,100,000 worth of gold in 1916, about 
the same as in 1915. An estimate of the output of the 
principal camps is as follows: Iditarod, $2,000,000; Fair- 
banks, $1,800,000; Ruby, $800,000; Hot Springs, $750,- 
000; Tolovana, $500,000; Marshall, $400,000; Koyukuk, 
$300,000; Circle, $250,000. 

About 65 deep placer mines and 30 opencut plants were 
operated on the Seward Peninsula in 1916. One of the 
events of the year was the development of the placers on 
Dime Creek in the Koyuk district in the southeastern part 
of the peninsula. These placers carry considerable 
platinum, which also occurs in the placers of Bear Creek 
in the Fairhaven district. 

Thirty-six gold dredges were operated in Alaska in 
1916, one more than in 1915. There were 29 in Seward 
Peninsula, three in the Iditarod, and one each in the 
Ruby, Fairbanks, Circle, and Yentna districts. Of the 
36 dredges, four were installed in 1916. It is estimated 
that the dredges produced between $2,000,000 and $2,- 
200,000; in 1915 the 35 dredges mined $2,330,000. 

Of the 29 gold dredges in the Seward Peninsula, seven 
operated in the Nome district, four in the Solomon River 
district, nine in the Council district, four in the Port 
Clarence district, three in the Fairhaven district, and vwo 
in the Kougarok district. A feature of interest was the 
taking over of the Nome Consolidated Dredging Co. by 
the Alaska Mines Corporation and the preparation for 
work on a much larger scale. 

In the Iditarod, a new dredge was installed on Black 
Creek. On Greenstone Creek, in the Ruby district, a new 
dredge was also completed. In the Yentna district a 
dredge was installed, and equipment ordered from the 
States for a dredge on Candle Creek, Takotna district, 
but all of the machinery did not arrive before the close 
of navigation. 

About 25 gold-lode mines operated in 1916, compared 


‘with 28 in 1915. The value of the output increased from 


$6,069,000 in 1915 to about $6,200,000 in 1916. South- 
eastern Alaska, especially the Juneau district, is still the 
only center of large quartz-mining developments in the 
territory. Next in importance was Willow Creek. 





*Excerpts from advance sheets of the report of Alfred H. 
Brooks for the U. S. Geological Survey. 
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The four mines of the Treadwell group, in the Juneau 
district, were operated on a normal basis until Aug. 1. At 
that time the 200-stamp mill and half the stamps of the 
300-stamp mill were shut down to avoid further drawing of 
ore from beneath settling ground in the Treadwell, Mexi- 
can, and 700-Ft. Claim mines. The other Treadwell mills 
were operated as in the past. The Alaska Gastineau mill was 
operated on a 6,000-ton daily capacity. Owing to the 
addition of waste from the hanging wall of the stopes on 
the higher levels the average tenor of the ore milled fell 
below the original estimate. Mine development continued 
on the Alaska-Juneau in a large way, and much progress 
was made in the construction of the mill, which is to have 
a daily capcity of 8,000 tons. It is expected that the mill 
will be completed in the spring of 1917. On the Alaska- 
Ebner property developments were continued. The chief 
activities north of Juneau were at the Eagle River, 
Juneau and Kensington mines. Some ore was milled at 
the Jualin, but the other mines were not productive. 

On Prince William Sound, the Granite and Ramsay- 
Rutherford mines were the largest producers. In the 
Sitka district the Chichagof mine was operated on 
about the same scale as in previous years. A small 
cyanide plant was installed on Unga Island to treat old 
tailings of the Apollo mine. 

Eighteen copper mines were operated in Alaska, 
compared with 13 in 1915. Seven were in the Ketchikan 
district, eight in the Prince William Sound district, and 
three in the Chitina district. The great output from the 
Kennecott mines, in the Chitina district, overshadowed 
all other operations. Productive mining was also con- 
tinued at the adjacent Mother Lode mine. Much devel- 
opment work was done on other copper properties in the 
Kotsina-Chitina copper belt, but there were no other 
shipping mines. 

There were eight active copper mines on Prince Wil- 
liam Sound, the leading producers being Beatson, Ellamar 
and Midas. Copper developments continued in the Ili- 
ama region of southwestern Alaska, but no regular pro- 
duction was made. From the Ketchikan district, the cop- 
per output was estimated at 3,800,000 lb. The principal 
producers were the Rush & Brown, Jumbo, It, Mamie, 
and Mount Andrew. 

About 232 tons of stream tin was produced in Alaska in 
1916. Of this about 162 tons came from the York dis- 
trict, where two tin dredges were operated and a third 
was working on placer ground carrying both tin and gold. 
Developments were also continued on the Lost River lode- 
tin mine. The rest of the concentrates were recovered 
incidentally to placer-gold mining in the Hot Springs dis- 
trict of the lower Tanana Basin. About 1,460 tons of 
antimony ore was mined in 1916, mostly in the Fairbanks 
district. Scheelite lodes also were mined at Fairbanks 
and additional tungsten was recovered with the gold in 
the Nome placers, but the total production was not large. 
Some graphite was shipped from the Port Clarence dis- 
trict. Further exploitation of the Katalla oil field was 
undertaken and coal was mined at the Bluff Point mine 
on Cook Inlet and for the Alaska Engineering Commis- 
sion in the lower end of the Matanuska field, this part of 
the field now being accessible by the Government railroad. 

The reconstruction of old Alaska Northern R.R. 
was continued under the direction of the Alaska Engi- 
neering Commission and about 60 mi. of the road from 
the town of Anchorage was placed in operation. 
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Mining in Mexico in 1916 


Mining developments in Mexico during the year have 
been less, if possible, than in the two preceding years. 
It is true that some companies have been able to con- 
tinue work in a makeshift manner, but with perhaps 
one or two exceptions the scale of operations has been 
nowhere near normal. The revolution and its activities 
have been continuous throughout the year, and political 
developments have been considerably worse than before, 
since the Mexican de facto government has got into 
trouble with the Administration at Washington and be- 
cause of raids across the border, United States troops 
have spent a good part of the year on Mexican territory. 
This condition has not been such as to facilitate opera- 
tions by Americans in other parts of the country and has 
led to much feeling among Mexicans against the United 
States Government and its people. It is well known that 
a commission of Americans and Mexicans had been 
formed to endeavor to find some basis upon which the 
two governments might agree and to formulate a plan 
for settling differences and allowing the operation of 
the industries of Mexico. At various times there seemed 
to be some promise that a satisfactory arrangement would 
be made by this committee, but in the last weeks of 
the year it was pretty clearly seen that nothing could 
he hoped for from that source. The Administration at 
Washington has refused to withdraw its forces from 
Mexican territory because of the danger of further 
brigand attacks, and the Carranza government has refused 
to accept the mild proposals made by the Washington 
administration. It seems, therefore, that any hope for 
a peaceable arrangement is, certainly for the present, 
out of the question. 


AcTUAL OPERATIONS ON A SMALL SCALE 


Some of the companies, on account of their favor- 
able situation, have been able to carry on operations 
in a more or less consecutive and normal way, and among 
these may be mentioned the Cananea Copper Co., at 
Cananea, Sonora. The property of this company is 
situated near the border, and it has been. possible to 
secure a good class of laborers to carry on the work; 
consequently the company has not suffered so severely. 
Its proximity to-the border has deterred serious raids by 
bandits, and the steps taken by the company for its 
own protection seem to have been effective. 

At El Oro the mines and mills have been closed most 
of the year. The El Oro Mining and Railway Co. closed 
its works on Feb. 27, 1915, but they were reopened on 
Oct. 20, 1916, on account of the decree of the Carranza 
government ordering operation of all works under pain 
of confiscation by the State. The directors of the com- 
pany took this step with regret, but considered it wiser 
to attempt to comply with the order. 

At Pachuca, the Santa Gertrudis continued operations 
in a small way and carried out some interesting experi- 
ments in flotation that are referred to elsewhere. Some 


of the other companies carried on a little work, but none 
of any great importance. 

Some of the companies in the interior of the republic 
have been operating from time to time, and among 
these may be mentioned a few of the mines at Chihuahua 
and Parral, perhaps one at Zacatecas, some at Guanajuato, 
some at Pachuca and 


some in the state of Jalisco. 





Almost without exception the mines in the southern part 
of the republic have been unable to do any operating. 
All have been hampered by conditions in general, 
among which may be mentioned the frequent raids by 
handits, who carried off money, bullion, food supplies of 
all kinds, dynamite and other necessities of the mining 
industry. 

Transportation conditions have been almost insupport- 
able. Even if labor conditions were such that companies 
might operate, the difficulty of getting supplies for 
continuous operations and the additional difficulty of 
exporting products have been such as almost to prohibit 
any attempt at normal operations. 

The oil fields of Tampico and Vera Cruz have been 
in a bad way throughout the year, either fearful of 
or subjected to attacks, so that little was accomplished 


in that line. The smelting plants at Aguascalientes, 
Torreon, Matehuala, Monterrey and other smelting 


centers were unable to operate except in a small way. 


CoMPARISON OF NORMAL OPERATIONS WITH THOSE 
OF THE PRESENT 

In normal times, according to a statement made to the 
American-Mexican Commission by representatives of 45 
mining companies operating in Mexico, the number of 
Mexicans employed in the mining industry in Mexico by 
these companies, based on 1912, for instance, is about 
63,000 men. During the first half of 1916 only about 
6,000 were employed in the industry, and in the last 
half of the year considerably less. The aggregate annual 
payroll in normal times amounts to more than $19,000,- 
000 U. S. eurrency, while in the first half of 1916 
only about $4,000,000 was disbursed for payrolls, and 
during the last half of the year considerably less. The 
production of metals during the first half of 1916 by 
the companies represented was approximately as follows: 
Copper, 23,156 tons of matte or bullion; zine, 11,183 
tons of ore: lead, 2,928 tons of bullion: silver, 6,200,339 
oz.; gold, 39,895 oz. Compared with the normal tonnage, 
this shows a remarkable decline. The normal tonnage, 
based on the production of 1911 and 1912 is as follows: 
Copper, 74,984 tons of matte or bullion; zinc, 46,765 
tons of ore; lead, 70,939 tons of bullion; silver, 31,892,- 
735 oz.; gold, 252,843 oz. It is of interest to note that 
1912 was practically the last year in which normal opera- 
tions were carried out. Indeed, they cannot be said 
to have been normal in that year, because the revolution 
actually began in the last months of 1910, and unrest 
was marked in 1911 and 1912, particularly in the latter 
months of the year last mentioned. Since that time 
mining companies operating in Mexico, belonging prin- 
cipally to American holders, but also representing large 
British, French, German and other foreign interests, have 
suffered exceedingly. Not only have they been deprived 
of the profits that should have been theirs through normal 
operations and to which they were entitled because of the 
invitation of Mexico to capitalists of these countries to 
open, develop and exploit the mining industry, but also 
the destruction of actual property has been exceedingly 
large. In a memorandum submitted to the American 
members of the American-Mexican Commission by repre- 
sentatives of 45 mining companies, it was pointed out 
that the losses, exclusive of losses of profits, amounted 
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to more than $7,000,000 for the companies joining in 
the memorandum, with many unable to estimate the 
extent of their loss. Mining plants have been destroyed 
by dynamite and by fire; machinery, tools and equipment 
of all kinds have been stolen and sequestrated; and 
even the mines themselves have been damaged by native 
miners who have worked them on their own account, 
taking out rich patches of ore and leaving the low-grade, 
in many cases, in such condition that it cannot be re- 
covered except at extraordinary expense. These illicit 
miners have paid no attention to the maintenance of 
conditions of safety and economical operation, but have 
taken what and where it pleased them and left mines 
to cave in or to become filled with water, and it is not 
impossible that many thousands of tons of ore that 
normally would have been profitable have been lost forever. 
In most cases, even where it is possible to rehabilitate 
the properties, the cost will be great and will represent 
an expenditure that can never be recovered. 


THE REQUIREMENTS FOR NORMAL MINE OPERATIONS 


The requirements for resumption of operation in the 
mines are, first of all, a strong government and the 
enforcement of peaceable conditions. There must be 
protection for life and property, provision for the trans- 
portation of products, equipment and foodstuffs, there 
must be a system of taxation that is neither confiscatory 
nor prohibitive to enterprise, and there must be a 
dependable labor supply. In addition there must be 
provided facilities and assurances of commercial and 
industrial activities, such as dependable currency, free- 
dom from exactions and demands for tributes from public 
authorities, certainty and definiteness of regulations 
under which activity is to be carried on, which regula- 
tions must conform in general to the standards recognized 
throughout the civilized world, and there must be insured 
a reasonable efficiency and integrity of public service. 
At the present time all these requisites are lacking. 


EXTRAORDINARY MINE TAXATION 


The Carranza government has made it evident that it 
intends to tax mining to an excessive degree. Extremely 
high levies are to be made, the explanation of the reason 
for this being given as a desire to make it unprofitable 
for companies to hold large areas of mining land. The 
government believes that by taxing the land highly, these 
companies will be induced to give up those parts which 
they do not intend to develop at once. This, the 
de facto government claims, will promote a_ greater 
diversity of ownership and will permit persons or com- 
panies of smaller means to take up these lands and 
develop them for their own account. Strangely enough, 
however, the government does not recognize the opposite 
argument. It does not realize that the large companies 
will hold, naturally, the richest part of their lands, giving 
up only the poorer parts which individuals or companies 
of small means would be wholly unable to develop 
profitably. It does not seem to understand, moreover, 
that the taxes on products, which are to be levied in 
addition to the land taxes, together with the other 
taxation forms, make a total so high as to operate 
strongly against the development of low-grade prop- 
erties. These are the ones that normally employ the 
largest number of laborers, operate on the largest scale, 
distribute the largest amount in pay for labor and con- 
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tribute the largest amounts in taxes. The proposed 
percentage to be collected by the government from such 
companies is so high as to leave them no margin of 
profit, and the tax law practically operates in a confisca- 
tory manner. The Mexican government ought to realize 
that there are two sides to every question, and. that 
the methods they have taken to bring about the results 
they desire will operate strongly in the opposite direc- 
tion. If the Carranza government would compare the 
total taxes required in the United States to those re- 
quired, or about to be required, in Mexico, they would 
see clearly the difference. 

The Carranza government, or whatever government is 
in power in Mexico, must realize that, no matter how 
it legislates, there must be something more than a 
theoretical authority before any results can be obtained. 
It appears that the representatives of the de facto govern- 
ment in Chihuahua have been either unable or unwilling 
to protect American lives and property. This is shown 
in the Santa Ysabel massacre and in the failure of the 
Carranza authorities in many cases to protect American 
property. The policy of the Chihuahua authorities has 
been in general, to give amnesty to the Villistas and 
brigands, even when the authorities knew that they had 
plundered American property. It is known that the 
Carranza military authorities were ineffective in opposing 
Villa’s recent advance to the north. The fact that he 
has rehabilitated his command of outlaws and recently 
attacked and captured Chihuahua and Torreon shows 
clearly that the Carranza government either cannot or 
will not protect either itself, its own people or foreigners 
who recognize it. If this is true, how can that govern- 
ment expect a tax levy or any other round-table con- 
clusion to have any effect upon the actual, physical 
mining industry? 


THE VALIDITY OF FORMERLY MADE CONTRACTS 


Another subject that the Carranza government or any 
constituted government in Mexico will have to recognize 
is the validity of contracts made by and obligations 
of previous constitutional governments. It ought to be 
clearly recognized that these cannot be set aside without 
judical inquiry and without due process of law. Many 
of the mining companies operating in Mexico are doing 
so under contracts with previous governments, and 
whether or not these were carried out in a manner to 
suit the present authorities, or whether or not the 
government received the benefit of taxes or moneys paid 
by these companies, the fact remains that the companies 
did pay in good faith and expected to receive what they 
paid for. Recompense cannot be refused to these com- 
panies, nor can their property, in justice, be taken away 
from them or confiscated by the enactment of new and 
different laws. 


THE New LAwWs AND THE INDUSTRY 


The laws that are being inflicted upon the mining in- 
dustry in Mexico are probably not in the form they will 
finally take. Their present shape is apparently due to 
the urgent need for money on the part of the officials, 
and the mining industry being the most fixed and 
tangible one, in addition to being by far the largest 
and most important factor in Mexico’s commercial life— 
owned, moreover, princtpally by foreigners—it offers a 
target easy to hit and one the injury of which will hurt 
Mexicans least—according to their reasoning. Someday, 



































however, when it is realized how much the country de- 
pends upon foreign capital, there will probably be an 
entirely different story to tell and, very likely, a read- 
justment of mining laws. 

Aside from questions of political economy and their 
connection with the mining industry, there is not much 
that can be said of Mexico. Of developments in the 
mining industry there have been none. New construc- 
tion tas” been limited to the ‘absolutely necessarythings. 
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There have been no new companies formed and no min- 
ing exploration of any extent. Where it has been possible, 
the owning companies have been content to operate a 
little and to make and export small amounts of bullion 
or ore to help pay expenses. In the southern part of the 
country even this has not been possible, and the same 
applies to most of the isolated districts of the middle, 
western and northern states. In general, the history of 
Mexicovduring the year-has been political, not-industrial. 
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Mining in Ontario in 1916 


By Tuomas W. Gisson* 


Nearly every branch of the mining industry was 
active in 1916, the total production exceeding in value 
that of any previous year, amounting to approximately 
$65,000,000. 

The gold output was worth approximately $10,000,000. 
It came mostly from the mines of Porcupine, the 
principal productions being: Hollinger Consolidated, 
$4,700,000; Dome, $2,125,000; McIntyre-Porcupine, 
$1,000,000; Porcupine-Crown $600,000. Schumacher, 
Jupiter, Vipond and Dome Lake were smaller contribu- 
tors. Several other properties have not yet entered the 
producing class. Some of these may pass into possession 
of the stronger companies, especially where the lands 
adjoin. Two such consolidations took place last year. 
Hollinger, Acme and Millerton were united as Hollinger 
Consolidated, and henceforward will be worked as one 
mine. The combined ore reserves are estimated at 
4.000,000 tons worth $37,000,000. The other amalgama- 
tion, practically completed, links up McIntyre-Porcupine 
with McIntyre Extension and McIntyre-Jupiter. Hol- 
linger Consolidated and Dome are both increasing their 
milling capacity, the former to 4,000 tons per day. The 
latter is still mining by the glory-hole method, but this 
will give way at depth to wide drifts with crosscuts 
at right angles. The deepest working at Hollinger 
Consolidated is 1,250 ft., and at McIntyre-Porcupine, 
1,000 ft. The veins retain their size and gold contents 
at these depths. 

Kirkland Lake camp is next in importance. Tough- 
Oakes is the only mine actually turning out bullion, its 
product for 1916 being about $700,000; but Teck-Hughes 
has been opened up and equipped with a mill which 
awaits the completion of the electric power from Cobalt. 
Several other properties are under development, including 
Lake Shore, Kirkland Lake and Wright-Hargrave. 

The Croesus mine in Munro Township suffered in the 
forest fires of last summer, all the mine buildings having 
been consumed and 13 lives lost. A new plant is being 
installed. It will be remembered that at this mine gold 
quartz worth $50 a pound was taken out, one such lot 
weighing 800 lb., yielding $40,000 in gold. 

Along the line of the Timiskaming & Northern 
Ontario Ry., other gold camps are springing up, at 
Boston Creek and in Benoit and Gauthier Townships. 
Several claims are being worked at Tashota, on the 
Transcontinental, and the old St. Anthony mine has 
been taken up by New York capitalists associated with the 
Kerr Lake silver mine. South of Van Horne, on the 





*Deputy Minister of Mines, Toronto, Ont 


Canadian Pacific Ry., some work has been done on the 
Rognon claim, where a rich surface strike was made. 


SILVER FROM CoBALT 


The production of silver amounted to about 21,600,000 
oz., all from Cobalt and subsidiary camps. This is about 
2,000,000 oz. less than in 1915, but owing to the higher 
prices the value was about $1,800,000 more, or about 
$13,500,000 in all. Up to the end of 1916 the Cobalt 
mines have yielded silver worth $136,250,000, and they 
bid fair to place in a short time a larger aggregate to 
their credit than the gold mines of the Yukon. Discovery 
of new veins, such as that in the Miller Lake-O’Brien 
mine last year, and a wider working of low-grade ores, 
are assisting to keep Cobalt in production. In particular, 
the flotation proces, which at the Buffalo mine is _ re- 
covering 4.7 to 5.5 oz. per ton from 6-0z. rock, will 
prolong the life of the camp. Not all the high-grade 
ore has yet been mined, however; the Temiskaming mine, 
late in the year, shipped a carload of 78,524 lb. of ore, 
worth approximately $172,000. The assay was 5,856.9 
oz. per ton. 


NiIckEL ACTIVITIES 


Shipments of matte from Copper Cliff and Coniston 
contained about 42,000 tons of nickel, which, at a 
valuation of 25c. per lb., was worth $21,000,000. The 
demand for nickel for war purposes was heavy, and 
mines and smelteries were worked to their full capacity. 
Diamond-drilling during the year increased the reserves 
at working mines and disclosed the existence of important 
orebodies on the norite contact east of the Garson mine, 
where the glacial drift is 100 ft. thick, and there is 
no outcrop to be seen. 

The International Nickel Co. has begun the erection 
of a_refinery at Port Colborne, on the north shore of 
Lake Erie, and the British America Nickel Corporation, 
reorganized under the auspices of the British government, 
will also put up a nickel-refining plant, the site of which 
has not yet been decided. This company has acquired 
the Murray, Whistle and other mines. Large orebodies 
have been proven on the Murray, extending into the 
Elsie ground adjoining, which is owned by the same 
company. The electrolytic method of refining will be 
adopted. E. P. Mathewson, recently of Anaconda, Mont., 
has been appointed manager, and W. A. Carlyle, formerly 
of Rio Tinto, Spain, represents the British government 
on the board of directors. 

The copper product of Ontario comes mainly from 
the Sudbury ores; in which it accompanies the nicke'. 
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Matte shipments for the year contained about 22,000 
tons of copper. The high price of copper brought about 
the reopening of the Tip-Top mine, west of Port Arthur, 
and the working of a deposit at Mine Centre, both of 
which shipped ore to British Columbia. At a valuation 
of 18.5c. per lb., the copper contents of matte and ore 
were worth $9,400,000. Part of the copper, as well as 
of the nickel, is recovered by the International Nickel 
Co. at its Orford works“in New Jersey as monel metal, 
for making which it is not necessary to separate the two 
metals. The Mond company refines its matte in Wales, 
the copper being obtained wholly as copper sulphate, 
which is sold in the vine-growing countries of Europe 
to combat diseases of the grape. 


PropuCcTION OF Minor MINERALS 


Cobalt and nickel oxide, also arsenic, are obtained 
by the silver refineries in treating the Cobalt ores. The 
European market for cobalt oxide was largely closed by 
the war, but of late increased shipments have been 
made to England, and new uses for cobalt are being 
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found. It is being produced in the metallic state, and 
also in stellite, an alloy of cobalt, chromium and 
tungsten, for high-speed tools. Metallic nickel and 
nickel sulphate are also being produced. 

Molybdenite is in demand in England for making 
tool steel, and up to the end of September, 15,845 lb. 
had been shipped, worth $1 per lb. Ferromolybdenum 
is also being made. 

The mining of iron pyrites is “becoming important. 
The mines at Northpines, on the Grand Trunk Pacific 
Ry. have shipped freely, and the large deposits at 
Goudreau Lake, Michipicoten, are being developed. Both 
of these properties belong to the Nichols Chemical Co., 
which has mines and acid works at Sulphide, Ont. 

Natural gas, to a value of approximately $2,500,000, 
was produced from the Kent and other counties on the 
north shore of Lake Erie. Building materials, including 
brick, stone, lime, cement, sand and gravel, and other 
products, such as feldspar, graphite, tale, quartz, mica, 
corundum, petroleum and salt, were produced on about 
the usual scale. 
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Mining and Metallurgy in British Columbia 
in 1916 


VicTor1A CORRESPONDENCE 


The mining industry in British Columbia was progres- 
sive in 1916, high prices of copper and zinc especially 
having stimulated production, with the result that the 
total value of the year’s output of minerals is estimated at 
not less than $45,000,000, which compares with $32,440,- 
800 in 1912 (the year of previous high record of value of 
production in the province) and $29,447,508 in 1915. Of 
the total for 1916, approximately $35,000,000 is derived 
from metalliferous minerals, $8,500,000 from coal and 
coke and $1,500,000 from miscellaneous products. 

There were substantial increases in production of lead, 
copper and zinc. The metalliferous mines were not ad- 
versely affected by labor conditions, except indirectly to 
the extent that labor difficulties at coal mines prevented 
an ample supply of coke for the blast furnaces of the 
Kootenay and Boundary district smelting works. 


Gotp Propuction Less THAN IN 1915 


Water for gravel washing having been shorter than in 
an average season, it was to be expected that the quantity 
of placer gold recovered in 1916 would prove to be less 
than in 1915, when the total value was placed on official 
record at $770,000, although the yield from the Atlin 
district was larger than that of 1915. 

There was less lode gold produced, owing chiefly to 
curtailment of ore shipments from Rossland mines to the 
extent of about 35,000 tons, due to an insufficient supply 
of coke. Fully half of the decrease may be charged to 
Rossland mines, with the remainder distributed between 
mines in Boundary, Similkameen, Nelson and Coast dis- 
tricts. 

The output of silver is estimated to be slightly greater 
than the 3,366,506 oz. produced in 1915. Absence of re- 
turns from all but one of the larger shippers of silver- 
zinc ores, however, has prevented a dependable estimate 
being reached, so it is possible that a further increase 


over 1915 will be shown when full returns are avail- 
able. Meanwhile it is known that a large increase in out- 
put of lead-zine-silver ore from the Sullivan mine in East 
Kootenay has added considerably to the total of silver 
produced, while the outputs from Ainsworth and Nelson 
divisions of West Kootenay and from the Coast district 
were also greater. On the other hand, there was less 
silver produced from Rossland and Boundary districts, 
while the decrease from Slocan mines was much the larg- 
est, attributable partly to the fact that several of the 
bigger mines shipped a larger proportion of zine ore than 
in other years and partly to the lack of adequate milling 
facilities until late in the year for two mines that other- 
wise would have been much more productive. Gen- 
erally, though, conditions are favorable to an early sub- 
stantial increase in the output of silver. 

Preliminary figures for lead production indicate an in- 
crease in 1916 of approximately 50% above the 46,503,- 
590 Ib. produced in 1915. This increase came chiefly 
from the Sullivan mine, which shipped to Trail in 1916 
between 95,000 and 100,000 tons of lead and zine ores, 
compared with 44,500 tons of ore, chiefly lead-bearing, in 
1915. The Bluebell and Highland mines, in Ainsworth 
division of West Kootenay, both made a larger output to- 
gether by about 5,000,000 Ib., increasing the total accord- 
ingly. On the other hand, there seems to have been a 
decrease from Slocan division, due in part to the increased 
production of zinc ore from mines heretofore producing 
more silver-lead ore, and in some measure to the loss by 
fire of the mill at which ore from the Surprise mine had 


~been concentrated and had in 1915 yielded nearly 1,700,- 


000 Ib. of lead. However, when returns from all Slocan 
mines shall be available, this estimate may be found to 
be less than the actual production. 

The improved position in regard to copper mining is 
especially noticeable. Preliminary estimates for 1916 
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show an increase, compared with 1915, of approximately 
14,500,000 Ib., making a total production in the neighbor- 
hood of 71,500,000 Ib. The output was restricted in some 
measure in Boundary district by the inadequate coke sup- 
ply and in the Coast district by shortage of water for 
power purposes. It is expected that the latter obstacle 
to progress will be overcome in the near future by pro- 
vision of auxiliary power. 

The large producers were the Granby Consolidated 
Mining, Smelting and Power Co., operating in Boundary 
district and on the coast, and the Britannia Mining and 
Smelting Co., also on the coast. The Consolidated Min- 
ing and Smelting Co., of Canada, with gold-copper mines 
at Rossland ; the British Columbia Copper Co., in Bound- 
ary district; the Rocher Deboule Co. in Omineca division, 
tributary to the coast district; the Marble Bay mine on 
Texada Island; the Iron Mask in Kamloops division ; and 
Le Roi No. 2 Co., operating the Josie group in Rossland 
camp, are the chief of the smaller producers of copper in 
the province. 

In 1915 the zine production was 
More than twice this output is expected for 1916. 
Nearly half of the 1916 total is credited to the 
Sullivan mine, East Kootenay, Slocan mines are esti- 
mated to have produced about 11,500,000 lb., and the 
Hudson Bay group of mines in Nelson division of West 
Kootenay, about 3,127,000 lb. of zinc from a zinc-carbon- 
ate ore. Ainsworth division mines show a decrease, as 
compared with 1915, but their total was small in that 
year, so as yet they are not important producers of zinc. 

Small quantities of antimony and molybdenum ores 
were shipped, but their value was not large. A large 
amount of platinum was reported to have been recovered 
by placer-gold miners. Iron ores and mica occur, but 
neither is yet mined commercially. An increase of 415,- 
000 long tons of coal and 22,600 tons of coke is re- 
ported from Vancouver Island mines. 


12,982,440 Ib. 


PROGRESS IN METALLURGY 


Flotation was more extensively used in 1916 at the 
Britannia mill in Vancouver mining division, Coast-dis- 
trict milling capacity having been considerably enlarged. 
A flotation process has also been adopted at the Stand- 
ard and Silverton mills in Slocan district, effecting an 
increase in the percentage of recovery from the silver- 
lead-zine ores. A new gold-saving mill was being erected 
and equipped at the Surf Inlet property of the Tonopah- 
Belmont Co. on Princess Royal Island; the Hedley Gold 
Mining Co. has completed the installation of five tube 
mills 22x5 ft., with the same number of Dorr classi- 
fiers; the slimes plant includes three Oliver filter presses, 
three Merrill precipitation presses and nine 4-ft. and 
two 5-ft. diameter Devereux screw propellers described in 
the Engineering and Mining Journal,Vol. 101, p.823. The 
Florence Mining Co.’s 300-ton concentrator, near Ains- 
worth, and that for the Surprise mine, Slocan, are among 
the year’s mill additions. The mill at Roseberry, Slocan, has 
been improved for zinc-recovery, that at the Slocan Star 
mine brought up to date, and at the works at Kaslo, 
Kootenay Lake, magnetic separation and water concen- 
tration processes have been brought into effective use. 

The most important progress by far has been that 
made at Trail by the Consolidated Mining, Smelting and 
Power Co. In the lead department, in which three 
large blast furnaces, had previously been installed, a new 
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lead mill and a bedding system for the roasters, another 
Wedge 7-deck roaster, a steel building over the Godfrey 
roasters, new charge bins and weighing hoppers, new gen- 
erator room and additional generators for the Cottrell 
plant, and plant for briqueting flue dust and lead fume 
were among the chief improvements made. In the copper 
department there were installed two 12-ft. converters of 
the Great Falls type, with a turbo-blowing-engine ; rever- 
beratory furnace and anode casting plant; electrolytic 
copper refinery with all requisite equipment having a 
capacity of 20 tons a day; and a copper-refining furnace 
and casting equipment. An electrolytic-zine plant for 
treating 600 tons of zine ores daily, to produce 75 tons 
of zine, has been completed. The equipment includes 13 
Wedge mechanical %-deck roasters, Cottrell plant, leach- 
ing plant, electrolytic tanks, melting room, generator 
room, laboratory, etc. Other additions are a chamber 


sulphuric-acid plant having a capacity of 16 tons of acid 
a day and a hydrofluosilicic-acid plant, producing 3,000 
Ib. 100% H,SiF, a day. Trail now produces refined gold, 
silver, lead, copper and zine. 
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Mining Developments in Manitoba 
By R. C. WALLACE* 


Important metal-mining development occurred in 
Manitoba in 1916. The work was confined almost 
entirely to two districts: (1) The region north of The 
Pas and (2) the Rice Lake gold district. 

In The Pas district—an east-and-west belt 120 mi. 
long and probably 15 mi. wide—the main copper dis- 
coveries were made in 1914 and 1915. In the autumn of 
1915 mixed sulphide orebodies were found at Flin-flon 
Lake and Schist Lake, near the Manitoba-Saskatchewan 
boundry. These bodies were prospected by diamond drill- 
ing in 1916, and some surface work was also done. 
The sulphides are chalcopyrite (massive in the center of 
the bodies) sphalerite, galena, arsenopyrite and pyrite. 
The Tonopah Mining Co. was developing the Schist Lake 
deposits, and negotiations are still in progress with im- 
portant mining interests for the control of the Flin-flon 
deposits. Several other sulphide bodies were uncovered, 
notably at Sandy Lake; but up to date the originally 
discovered deposits are the most important in the district. 
The gold veins in the Herb Lake district—at the eastern 
cnd of the belt—had been almost completely stripped 
before the beginning of the year. No sinking was done, 
and none of the prospects changed hands till the end of 
the summer, when the Rex group of claims passed into 
the hands of a New York syndicate and development 
was begun. 

In the Rice Lake area interest shifted from the original 
district to Gold Lake and Long Lake, southeast of Big 
Rice Lake. In Gold Lake district very rich ore was 
discovered on the Gold Pan claim in a drift at the 125-ft. 
level; but no further work was done. The Moose mine 
operated all the season. There is a probability that milling 
machinery will be installed this winter. At Long Lake 
and Halfway Lake promising veins were stripped, both 
in porphyry and in granite. The whole Rice Lake district 
was held back by lack of capital, transportation facilities 
and prospectors. 


*Professor, Department of Geology and Mineralogy, Uni- 
versity of Manitoba, Winnipeg, Canada. 
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Mining in Australasia in 1916 


By W. P. Geary* 


Metalliferous mining in Australia is in a satisfactory 
condition, but in view of the militant factors operating 
in all mines at the present time—namely the increased 
cost of supplies due to the war, the advance in the cost 
of labor and heavy taxation—the prospects of maintaining 
our gold output is far from reassuring. The falling off 
in the gold yield of the Australian Commonwealth may 
be attributed chiefly to the impoverishment of the 
auriferous deposits now being worked in some of the older 
fields, such as Charters Towers, Gympie and Croydon in 
Queensland, and Ballarat and Bendigo in Victoria. With 
the decline in prospecting, the industry is forced to draw 
on, the reserves of the known fields without a hope of 
replenishing them by discoveries in new districts. The 
imposition of a war-time tax on gold mining would be 
a serious blow, and with a view of saving the industry 
from a catastrophe, an appeal is being made to the 
Federal Legislature to free gold mining from the scope 
of the contemplated taxation. 

Table 1 shows the position of the industry in Austra- 
lasia for 1915 and 1916, the figures for 1916 being 
estimated from the production of the first 10 months of 
the year. 


TABLE 1. AUSTRALASIAN GOLD YIELD 


1915, Fine Oz. 1916, Fine Oz. 





Western Australia... 600. ccccicces 1,210,112 1,059,560 
NNR 5) sea Gc ee wa a Shae Wicca roar 329,068 254,095 
I 5 a5 40s 'o0.0 ca vin Ke aka 249,711 228,458 ¥ 
New South Walet... ow. e cc ccccecss 132,498 89,606 
IS 6s Pesos SRS KS oe 4 18,547 26,400 
South Australia and Northern Terri- 

a Okie os ble Cae eee ce RRR as 8,586 6,000 

CN 1,948,522 1,664,119 
NO MIN 6 bois Sores eteinna vee 422,825 316,203 

oc) Se Pa Re EEE Free eee Paneer 2,371,347 1,980,322 


Western Australia, as usual, retains its position as the 
largest producer, but the output exhibits a considerable 
decline from the amount recorded for the previous year. 
The Great Boulder Proprietary Co., Kalgoorlie, which 
commenced production early in 1895, reports that the 
yield obtained to the end of 1915 was valued at $50,620,- 
970, of which $24,346,875 was distributed in dividends. 
The report for 1915 shows that 195,524 long tons of ore, 
averaging 13.85 dwt. per ton was raised and treated for 
a yield of gold valued at $2,916,830. During the year 
the development added 129,441 tons to the reserve, which 
it is estimated now stands at 494,564 tons averaging 
14.36 dwt. per ton, as compared with 560,647 tons 
averaging 14.85 dwt. at the end of 1914. In many of the 
levels the orebody proved to be 2 ft. wider than expected, 
so that the ultimate reserve was increased. 

The ore reserve of the Great Boulder Perseverance 
Mine, at the end of December, 1915, was estimated at 
544,474 tons, averaging 22s. a ton, of which 268,174 tons 
averaging 21s. 5d. a ton was broken ore, and 276,300 tons 
averaging 22s. 9d. a ton was ore ready for stoping. In 
addition 317,480 tons averaging 21s. a ton was partly 
blocked out. At the Edna May Mine, Westonia, 17,940 
tons was crushed for a yield of 16,288 oz. valued at 
$330,605 for the year ended Apr. 30, 1916. In addition 
12,100 tons of sand was cyanided for 2,309 oz. of bullion 
valued at $38,625. Since the inception of this company 





*Department of mining, New South Wales. 





85,720 tons of ore has been treated for a yield of 79,647 
oz. of gold valued at $1,606,865, and 52,570 tons of sands 
has produced $197,545—a total value of $1,804,410. 

The South Kalgurli Consolidated, Ltd., Kalgoorlie, for 
the year ended Mar. 31, 1916, treated 117,190 tons of ore 
which yielded 37,121 oz. fine of gold and 2,787 fine oz. 
of silver, of a total value of $736,350. The average value 
of the ore treated was 25s. 1.6d. per ton, while develop- 
ment and treatment costs amounted to 20s. 9.34d. per ton. 
It is estimated that the ore blocked out and in reserve 
was 157,167 short tons averaging 6.14 dwt. per ton. 

The report of the Sons of Gwalia Gold Mining Co., 
Mount Malcolm, W. A., shows that the ore treated in 1915 
amounted to 163,379 tons, the output of gold realizing 
$1,268,430, as compared with 160,963 tons and $1,252,505 
in 1914. At the end of 1914 it was estimated that the 
reserves were equal to 3 years’ and 8 months’ supply for 
the mill, and at the end of 1915 the estimate was about 
4 vears. 

In Victoria the shrinkage in the gold yield was more 
pronounced relatively than in any of the other states. 
This was brought about through the declining yield from 
the quartz mines at Bendigo, Ballarat, Ararat and Dayles- 
ford. Another contributing factor was the closing down 
of some of the dredges at Bright. 

In Queensland the decrease in the production of gold 
was not so pronounced, and the augmented output in 
the industrial metals made up for the deficiency. For 
the half-year ended May 28, 1916, the Mount Morgan 





TABLE 2. MOUNT MORGAN ON RESERVES 
Tons Cu % Au Dwt. 

REMMI abs 22 2 ataesicniads Coa ee OMA 951,400 3.48 9.81 
INE Sis a hho ale aioe materse eae 2,827,700 2.42 5.02 
RRM ae x 65 6 die 5:9 Gadd wrshptns eat 360, 300 1.19 6.90 
IIR i bie Sie a, ears te ere ae 129,200 2.46 1.02 

Total. . eS Zaid die wid Wee Cees . 4,268,600 
WIN HROONONN Soa. ia oo ie cern as deen ne eee 65,000 1.47 9.9 

Grand total........ 4,333,600 


Gold Mining Co. mined 175,410 tons of ore, including 
72,005 tons of concentrating ore, which was approxi- 
mately 25,000 tons less.as compared with the previous 
half-year. Table 2 shows the ore-reserve tonnage at tlie 
end of May, 1916. . 

This gives the mine a life of nine years at the present 
rate of extraction in respect to the high-grade ore, and 
14 years in regard to the concentrating ore. It must be 
understood, however, that under present conditions, the 
concentrating ore of itself could not be profitably treated. 
Table 3 gives the tonnage treated and the production 
of the reduction works for the half-year. 


TABLE 3. DATA OF MOUNT MORGAN REDUCTION WORKS 








Copper Gold 
Tons Recovered, Recovered, 

Smelted Tons Oz. 
CIN: as bt cc aneucennee oa 112,389 2,401.77 42,554.59 
eI Ds bn dav casas aaa sews’ 22,881 1,273.59 14,553.35 
Many Peaks ore........ anh rane wraner 23,988 286.40 201.03 
Purchased ore and miscellaneous... .... 225 34.96 43.28 
Total.. 159,483 3,996.72 57,352.25 


. The grade of the Mount Morgan ore treated, according 
to the report of the general manager, showed a marked 
decline, being 0.35% lower in copper and 2.05 dwt. less 
in gold contents than during the previous six months. 
In New South Wales the yield showed a noticeable fall- 
This is in a large 


ing off when compared with 1915. 
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measure due to the restricted output from the mines held 
by Great Cobar, Ltd., and to the disappointing returns 
from the dredges. The Mount Boppy mine still ranks as 
the premier gold mine of the state, and the ore crushed 
during 1915 amounted to 79,540 tons, or an increase of 
9,481 tons when compared with the year 1914. The ex- 
traction was 86.23%, and the average residue was 1.28 
dwt. per ton, which was an improvement over the previous 
year of 1.46% and a reduction in the value of the residue 
of 0.4 dwt. . The bullion produced in 1915 was 40,861.97 
oz., or a decrease of. 3,714.22 oz. on that recorded for 
1914. The ore reserve at the end of the term under 
review was stated to be 215,956 tons, or an increase of 
16,397 tons over the estimate for the preceding year. In 
addition there is a block of 100,000 tons available at 
shallow depths in the vicinity of Taylor’s shaft, but a 
new shaft will have to be sunk at some distance from 
the lode formation before this can be mined. In the 
estimates given no account is taken of ore below the 700-ft. 
level. The revenue account showed a total income of 
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(95, as compared with $1,214,845. Two dividends of 1s. 
per share, absorbing $590,500, were paid during the term. 
North Broken Hill, Ltd., in common with the other 
companies at Broken Hill, lost considerable time during 
the half-year ended June 30, 1916. Ore to the amount 
of 67,910 tons was raised from the various levels, and 
the mill treated 70,200 tons assaying 15.5% lead, 7 oz. 
silver and 12.5% zine, for 13,910 tons of concentrates 
assaying 60.9% lead, 20.1 oz. silver and 8.4% zinc. 

Table 4 shows the. assay value of the crude ore and 
the products therefrom. 

The working costs for the period totaled 22s. 7d. pef 
ton of ore, including development, as against 18s. 214d. 
for the preceding half-year, the increase being due to 
higher wages, increased cost of materials and disorganiza- 
tion through labor troubles. 

The output of the Broken Hill South mine for the 
half-vear ended June 30, 1916, was only 92,553 tons, as 
against 163,494 tons for the previous term. The first unit 
of the lead section of the slimes-flotation plant is now at 


TABLE 4. OPERATING DATA OF NORTH BROKEN HILL MINE 





Net Propor- 
Weight, tion, — Assay Values——— 
Tons % 
COemePNEOR. ... oe kc ee hen 13,910 19.8 60.9 20.1 
Quartzy tailings. meee wae sence 13,957 19.9 2.7 2.6 
nN eee 34,837 49.6 3.1 a 
EES PEL ent Avda ama wercod 7.496 10.7 12.4 8.4 
Crude Ore... be as 70,200 100.0 15.5 7.0 


$603,340 and a profit of $134,680. Tasmania and South 
Australia also exhibit a marked drop in the production 
when compared with that of the preceding year. 

During 1915, there was treated, from the Waihi gold 
mine, New Zealand, 192,333 tons of ore, the gold and 
silver from which realized $1,667,165. The ore reserves 
showed a net increase of 29,043 tons, being an increase 
of 52,694 tons in general account, less a decrease of 23,- 
651 tons in suspense account. The latter is payable ore 
in arches and pillars which support levels and shafts and 
cannot be taken out while the shafts are in use. The sum 
of $495,905 was paid in dividends, equal to a distribution 
of 4s. per share, or 20% free of tax. 


SitverR, LEAD AND Zinc PropUCTION 


Operations were greatly hampered on the Broken Hill 
field, N. S. W., owing to industrial troubles, and the 
production from the various mines was in consequence 
considerably reduced. The Broken Hill Proprietary Co. 
mined 66,423 tons for the half-year ended May 31, 1916, 
compared with 114,579 tons during the previous six 
months. The mills treated 56,820 tons of crude sulphide 


—Metal Contents—— Proportion of Metal Contents 


“Lead Oz.Silver %Zine Tons Lead Oz. Silver Tons Zine Lead Silver Zine 





8.4 8,471.190 279,591.0 1,168.440 78.0 57.0 '.3 
8.1 376.839 36, 288.2 1,130.517 3.2 7.4 12.9 
5.4 1,079.947 111,478.4 5, 364.898 ao 22.7 61.2 
4.8 929.504 62,966.4 1,109.408 8.6 12.9 12.6 

5 10,857.480 490,324.0 8,773.263 100.0 100.0 100 0 


work. It is expected that the zine section of the mill 
will be completed shortly, and it is hoped that. high-grade 
zinc concentrates will be produced, leaving a practically 
valueless residue. Some 4,218 ft. of developmental work 
was carried out, including 1,950 ft. of diamond-drill 
boring in the lower levels. The quantity and grade of 
the ore proved augur well for the future. A new shaft is 
being equipped to handle the ore from the southern section 
of the mine. Table 5 shows the classification effected by 
the treatment plants. 

In Queensland, for the expired nine months of 1916, 
the value of the minerals won amounted to $8,954.265, 
or a comparative increase of $2,223,575. During the 
quarter ended Sept. 30, 1916, silver showed an increase 
of $13,590, and lead $2,785, respectively. 

In the northwest of Tasmania lie large areas of 
mineral-bearing country, in which it is considered that 
great wealth may exist, and it is because of the great 
possibilities of this belt of country that the Mount Lyell 
Mining and Railway Co. has taken steps to develop Mount 
Read and Rosebery mines. It is asserted that in the mines 
under offer to the company ore aggregating 800,000 tons 


TABLE 5. PLANT DATA OF BROKEN HILL SOUTH MINE 








Net Propor- , 

Weight, tion, —————Assay Value——-——-—————— Metal Contents ——-——-————-—— Recoveries -——-—— 

Tons % % Pb Oz. Ag “> Zn Tons Pb Oz Ag Tons Zn % Pb Oz. Ag © Zn 

Concentrates. ... eased Sa Peres 16,985 18.6 59.8 ate 9.6 10,165 395,302 1,623 76.6 27.9 13.2 
Tailings-zinc. Bee eas ne 51,157 33.9 3.4 3.0 16.3 1,579 153,644 8,323 11.9 24.6 67.7 
Tailings-quartz................. . 9,618 10.5 1.4 1.6 5.8 133 15,283 561 1.0 2.4 4.5 
Slimes..... Sou Sees ot eee 13,770 15.0 10.2 7.0 13.0 1,398 97,027 1,792 10.5 13.5 14.6 
ee 91,530 100.0 14.5 6.8 13.4 13,275 625,256 ~—*12,299 100.0 100.0 100.0 


ore producing 9,352 tons of lead concentrates assaying 
59.62% lead and 27.88 oz. silver per ton. The zine 
flotation plant dealt with 54,714 tons of tailings from 
current production and from the dump, producing 13,189 
tons of zinc concentrates assaying 45.95% zinc, 12.8 oz. 
silver per ton and 6.3% lead. The gross profit for the 
half-year amounted to $1,357,620, which after deducting 
$139,825 for depreciation, leaves a net profit of $1,217,- 


exists, which averages 29% zine, 746% lead, 914 oz. 
silver, and 214 dwt. gold. The necessary steps are being 
taken to further explore the properties by diamond drill- 
ing and by mining. 

In connection. with the treatment of Australian zine 
‘concentrates an important step was the formation of 
the Zine Producers’ Association Proprietary, Ltd., of 
Australia, with a capital of £100,000 in £1 sha.es. It is 
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to be controlled by a Board consisting of representatives 
of Australian and British companies in London. A repre- 
sentative of the Commonwealth Government will be one of 
the Australian members, and the Imperial Government 
will be represented on the London committee. It is 
believed that the objective will be for 40% of the zine 
roncentrates to be treated in Australia and 60% by British 
plants. It will thus be seen that a new era awaits the 
zinc mdustry in Australia. 


Tue YEAR’S PropuctTion or TIN 


The deposits in the Tingha and Emmaville districts 
were worked systematically during the year. The Car- 
pathia Tin Co., Ardlethan, N. S. W., closed the half-year 
ended July 31, 1916, with a profit of $11,765. It is stated 
that the dressing of the ore, owing to the presence of 
ironstone, has occasioned some trouble, and an arrange- 
ment has been made with the White Crystal Co. to calcine 
and treat about 4,000 tons of ore on their behalf. During 
the half-year ended May 31, the Cope’s Creek Central 
Tin Dredging Co. at Tingha, N. 8S. W., produced 12314 
tons of tin. The net profit for the term was $11,235. 
The report of the Y-water (Emmaville) Tin Co., Emma- 
ville, N. S. W., for the half-year ended Jan. 31, 1916, 
recorded the completion of operations at the eastern end 
of the company’s ground, all the payable areas having 
been treated. It is worthy of note that this company 
to date sluiced 3,283,000 cu.yd. for a yield of 1,925,664 
tons of black tin, or an average of 1.314 Ib. per cu.yd. In 
connection with the western ground, which the company 
is now treating, it is estimated that there is 3,728,000 
cu.yd. of material available containing 1,495 tons of black 
tin, assaying 70%, or 0.90 lb. per cu.yd. 

For the first half of the year 1916, the Mount Bischoff 
Tin Mining Co. recorded an output from the mines of 
19.632 tons, of which 48,253 tons was delivered to the 
mills. The smelting works treated 1,539 tons for 1,060 
tons of tin. This company’s mine, is situated in 
Tasmania. The Briseis Tin and General Mines, Ltd. 
(Tasmania) reported a net trading profit of $100,000 
for the year ended Dec. 31, 1915, as contrasted with a loss 
of $21,330 in 1914. During the period under review 
683,000 cu.yd. of drift and overburden was treated for 
38234 tons of black tin, equivalent to 27234 tons of metal- 
lic tin, as against 139 tons of metallic tin in 1914. The 
estimated reserves of black tin are stated at 4,730 tons. 
The Pioneer Tin Mining Co. (Tasmania) operates two 
properties—the Pioneer, at Bradshaw’s Creek, and the 
Argonaut, at St. Helen’s, a few miles away. On the 
Pioneer leases the quantity of stream tin recovered during 
the year ended June 30, 1916, amounted to 444.268 tons, 
as compared with 372.279 tons in 1915. The total out- 
put of stream tin was: In the Pioneer, 444.268 tons; 
Argonaut, 47.748; South Pioneer, 1.495; Blue Tier 
Tributers, 17.956; a total of 511.467 tons. The average 
price realized for tin sold during the year was £171 Is. 
1d., and the proceeds of sales were $225,735. 

One of the principal mines in the Herberton district, 
Queensland, is the Vulcan. During October, 1916, after 
about ten tons of rich ore had been taken out, the orebody 
vave out and work was discontinued. The production of 
tin in the state of Queensland for the quarter ended 
Sept. 30, 1916, amounted to 318 tons valued at $158,665. 

The arnual report of the Department of Mines, Western 
Australia, shows that the quantity of tin exported in 1915 
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was 429 tons, being greater than in 1914 by 66 tons and in 

value by $28,710. The Greenbushes tin field produced 
247.33 tons valued at $107,055, and the Pilbara field 
78.65 tons valued $38,165. 


AUSTRALIAN CoprErR PRODUCTION 


Australia’s copper refining capacity is approximately 
40,000 tons per annum. The production of the common- 
wealth for 19162wiHprobably fall. short of this by about 
5,000 tons. At the time of writing, what promises to be 
a big coal strike is in the making, and it may be that 
production for December will be suspended entirely. The 
high prices prevailing as a result of the war cannot be 
said to have stimulated production, although to state the 
exact truth it should be mentioned that they would have 
done so had the prospective war-profits tax not acted as 
an antidote. 

Taking a general view of the whole of the copper- 
mining industry in Australia, it must be admitted that 
the outlook is not satisfactory. There are three vital 
reasons which account for this, and in the order of their 
importance they may be set down as follows: No efforts 
are being made to stimulate fresh discoveries. Railroad- 
ing being in the hands of the various state governments, 
no disposition is shown to connect up present known 
discoveries with the railway system. All the important 
public services are in the hands of the various state 
governments; therefore the government is the big em- 
ployer in Australia and is attracting to its construction 
works in and around the cities many of the mining class, 
resulting in a shortage of miners, which each day becomes 
more accentuated as government works expand. 

Of the 35,000 tons of refined copper which it is ex- 
pected Australia will have shipped to Europe by the 
end of the year, the tonnages that may be credited to 
the various states are as follows: Queensland, 17,500 
tons: South Australia, 7,500: Tasmania, 7,000; New 
South Wales, 2,000; West Australia and Papua, 1,000 
tons; total 35,000 tons. 

Some details concerning the individual producers in 
the various states may be of interest. 

To Queensland’s contribution of 17,500 tons it is 
estimated the Mount Morgan company will supply ap- 
proximately 8,000 tons. Just prior to the war the 
supporters of this company were talking about a pro- 
duction of 1,000 tons of copper per month, and although 
the mine would possibly have stood up to this for a little 
while, the figure has never been achieved. For this the 
mine is by no means solely to blame, as it is generally 
recognized that Mount Morgan has failed to solve its own 
metallurgical problem. Those competent to judge say that 
it is not much of a problem either. 

Next in importance to Mount Morgan, as a Queens- 
land producer, is the Hampden Cloncurry, and this 
property can be credited with approximately 7,000 tons. 
Hampden’s production is obtained from relatively high- 
grade ores, mostly oxidized, but the period calling for 
concentration of the lower grade, and perhaps less 
abundant sulphide ores, must presently come into view. 
Of the other Cloncurry producers, Mount Elliott (in 
which French people are interested), Mount Cuthbert 
and Corella, little need be said concerning their work 
during 1916, as from the figures it will be noticed that 
2,500 tons will cover the lot. The Mount Elliott group 
is talking a good deal in the newspapers of establishing 
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a refinery at Bowen, a neighboring port which has been 
shamelessly neglected. At the time of writing it seems 
questionable whether the field is capable of keeping a 
refinery busy. . 

South Australia comes second in the list, mainly because 
of the production by Wallaroo & Moonta, which will 
approximate 7,000 tons. This very old and in many 
respects old-fashioned company will have shipped the 
tonnage named mainly from its own ores. For many 
vears the company seemed to have no ambition beyond 
being very respectable and maintaining the name which 
its copper had earned for it. Now, however, a desire 
for progress is manifested in the company’s affairs, and 
the good technical work that has been done at Wallaroo 
& Moonta is to be extended to some of the outside mines. 
The company is now seriously embarking upon the ex- 
ploration of the Karkarilla group. 

Tasmania, with its 7,000 tons production, has one 
producer, but it is a very important one; namely, Mount 
Lyell. At this property the era of concentration has been 
reached, and it depends almost entirely upon the success 
which attends these concentration efforts as to whether 
Mount Lyell will maintain its technical metallurgical 
supremacy in Australia. Everyone is familiar with the 
fine technical work that was evolved at Mount Lyell by 
Robert Sticht in the department of pyritic smelting. 
Mount Lyell during the present vear has suffered many 
disabilities through the shortage of labor, otherwise its 
production would possibly have reached 8,000 tons. 

In the copper statistics for this year the parent state 
of the commonwealth, New South Wales, finds itself 
taking a very humble fourth place. At this time one 
cannot see that, despite the high prices, the production 
of New South Wales will be much in excess of 2,000 tons. 
Until the war started it usually turned out from 9,000 to 
10,000 tons per annum, and of recent years its principal 


contributor to this total has been Great Cobar, Ltd. With’ 


the financial failure of this, production on anything 
like a scale that is worth taking notice of ceased, and 
today it is found that this proud old state of New South 
Wales has been allowed to become a fourth-rater. This 


a 
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is pitiable, because its copper resources are remarkable, 
and in the judgment of men who know the business, if 
New South Wales were available to American enterprise, 
she could comfortably account for from 20,000 to 30,000 
tons of copper per annum for many years from the 
properties already opened up, and which from year to 
year go begging to the government unsuccessfully for 
rail facilities. 

Western Australia, which is the important gold pro- 
ducer of the commonwealth; has not turned its attention 
seriously to copper production. Together with Papua, 
the little island north of Australia in which the Germans 
once had a footing, it will account for about 1,000 
tons. Both Western Australia and Papua will eventually 
have their copper day, but the governments will require 
to learn what the Queensland government some years 
ago learned: namely, that railway construction must 
precede base-metal development. The northern state of 
Queensland has easily the most progressive government 
and in this respect truly reflects the temperament and 
instincts of the people. The result is that, per head of 
population, Queensland, constructs annually about three 
miles of railway to every one mile built by any one of 
the other states. Under these circumstances that Queens- 
land should have rapidly gone to the top as a copper 
producer (although its copper resources are not to be 
compared with those of New South Wales) is not at 
all surprising. 

Since the war, under Federal Government decree, no 
copper is allowed to leave Australia except in the refined 
state. This has, in a measure, restricted the production, 
which of necessity had to balance the refining capacity 
of the commonwealth. As may be expected the Allies have 
taken the whole output for munition purposes. The bulk 
of it has gone to England and France. Some of it, 
however, has been shipped to Russia via Vladivostock. 

The production of refined copper for 1917 has been 
sold well ahead for munition purposes, and it may be 
expected that as the refinery capacity of the local plants 
is being increased, that Australia will turn out during 
next year approximately 45,000 tons. 


Transvaal Mining in 1916 


By H. F. 


In spite of the increasingly difficult conditions caused 
by the war, the gold production of the Transvaal has 
made considerable progress throughout the year and the 
output bids fair to be the largest on record. The steady 
increase is no doubt partly due to the satisfactory main- 
tenance of the labor force, and also to the fact that the 
immense importance of the industry at the present time 
has been realized by all concerned and no effort has been 
spared to keep the production at the highest possible level. 
Tables 1, 2 and 3 show, respectively, the yield, milling 
capacity and the labor position attained throughout the 
year. On Sept. 30 there were 51 producing companies on 
the Rand. The running of the mines suffered various 
disabilities owing to the war. A large number of the 
employees were away on active service, and the payments 
made to them and their dependents constituted an ad- 
ditional charge on working expenses. .The cost of ma- 





*Consulting engineer, London Wall Buildings, London, E. C. 
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terials and stores was greater, bonuses were granted on 
account of the higher cost of living, and gold realization 
charges were increased. 

The Rand Earth Tremors Committee, consisting of the 
government mining engineer, the government astronomer 
and a consulting engineer from one of the groups, ap- 
pointed in 1915 to investigate the causes of earth tremors, 
published its report early in the year. This report stated 
that the shocks were entirely due to mining operations, 
and although their continuance is anticipated in the 
future, the committee is of opinion that they will not be 
sufficiently violent to produce disastrous effects. 

In the Nigel district the Sub-Nigel developed addi- 
tional high-grade ore reserves and considerably increased 
its profits. On the other hand, its immediate neighbor, 
the Nigel Gold Mining Co., after a long and successful 
career, has had to close down. Milling at the Jupiter 
mine, which ‘ceased in 1913 and was resumed in Sep- 
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tember, 1915, has continued with moderately successful 
results, and the company has reappeared in the list of 
dividend payers. In September the West mill of the 
Nourse mines was closed down and work was concen- 
trated on the Deep mill, the capacity of which was in- 
creased to 50,000 tons per month. The New Goch, which 
reappeared in the list of dividend payers in 1915, has 
made a working agreement with the City Deep with re- 
gard to the mineral rights over 21 claims. This will en- 
TABLE 1. TRANSVAAL GOLD PRODUCTION 


Witwatersrand District 





Value per Outside Total Value 
Ton Milled, Mines, or 

Year Tons Milled Value Shillings Value Transvaal 
1884-89 1,000,000 £2,440,000 48.8 £238,231 £2,678,231 
890.... 730,000 1,735,491 47.4 134,154 1,869,645 
1891. 1,154,144 2,556,328 44.2 367,977 2,924,305 
ME 6 66:< 0 1,979,354 4,297,610 43.3 243,461 4,541,071 
1893... 2,203,704 5,187,206 47.0 293,292 5,480,498 
1894... 2,830,885 6,963, 100 49.2 704,052 7,667,152 
1895... 3,456,575 7,840,770 45.2 728,776 8,569,555 
1896... 4,011,697 7,864, 341 39.2 739,480 8,603,821 
i . 325,355 10,583,616 39.7 1,070, 109 11,653,725 
1898... 7,331,446 15,141,376 41.3 1,099,254 16,240,630 
1899... 6,872,750 15,067,473 48.8 1,220 15,728,693 
1900... 459,018 1,510,131 Of a ee 1,510,131 
1901... 412,006 1,014,687 49.2 81,364 1,096,151 
1902... 3,416,813 7,179,074 42.0 74,591 7,253,665 
1903... 6,105,016 12,146,307 39.8 442,941 12,589,248 
1904... 8,058, 295 15,539,219 38.5 515,590 16,054,809 
1905... 11,160,422 19,991,658 35.8 810,416 20,802,074 
1906. . 13,571,554 23,615,400 34.8 964,587 24,579,987 
1907... 15,523,229 26,421,837 34.0 981,901 27,403,738 
1908... 18, 196,589 28,810,393 31.6 1,147,217 29,957,610 
1909... 20,543,759 29,900,359 29.1 1,025,429 30,925,788 
1910... 21,432,541 30,703,912 28.5 1,297,823 32,001,735 
1911... 23,888,258 33,543,479 28.1 ,498,006 35,041,485 
1912........ 25,486,361 37,182,796 29.2 1,574,765 38,757,560 
1913........ 2620,452 35,812,605 27.8 1,545,435 37,358,040 
1914........ 25,701,954 34,124,434 26.5 1,463,641 35,588,075 
TPES... 28,314,579 37,264,992 26.3 1,362,469 38,627,461 
1916 (est) 28,444,757 37,957,766 26.7 1,380,012 39,337,778 


able the mine to continue for another four years. The 
capacity of the City Deep plant is being raised from 65,- 
000 tons to 80,000 tons a month by the addition of a 
Butters slimes plant. The site of the new vertical shaft 
on the Booysens Estate, Ltd., which property is now 
part of the Robinson Deep Gold Mining Co., was se- 
lected early in the year, and sinking is now in progress. 

The Crown Mines new deep-level shaft, which is ex- 
pected to cut the reef eventually at a depth of 4,500 ft., 
created a world’s record for circular-shaft sinking by ad- 
vancing a distance of 246 ft. in the month of September. 
Including the next day following, in order to obtain a 
result for a 31-day month, the total footage accomplished 
was 252 ft. The previous record for the Rand was for a 
rectangular shaft in the Government Gold Mining Areas 
(Modderfontein), which was sunk 233 ft. in 31 days. 

The West Rand Central mine is now worked out, and 
operations’ ceased in July. 

During the last year the Far Eastern Rand has been 
the subject of the keenest interest and discussion. Nine 
companies were producing in 1916, eight of which paid 
dividends. The ore crushed was at the rate of 4,700,000 
tons per yr., and preparations are nearly completed to 
increase this output to 5,500,000 tons per year. 

The terms of agreement between the Daggafontein 
Gold Mining Co. and the Consolidated Mines Selection 


TABLE 2. STAMPS AND TUBE MILLS 


Stamps at Tube Mills Duty per 
Work at Work Stamp per Day 
1909, December............... 9,250 148 6.8 
1916, December ...... 2.055005. 9,150 184 a 
PEs BR i iccr scwcd eecee 9,565 244 7.9 
De eee 9,440 277 8.4 
1913, December............... 9,170 278 8.7 
ate 9,291 294 9.1 
1915, December............... 9,495 314 9.7 
1916, September............... 9,155 310 9.8 


were finally settled in January. The latter undertook to 
subscribe £300,000 working capital, and a further £500,- 
000 will be found on the exercise of options on shares. 
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The Central Mining, Henderson’s Transvaal Estates ane 
Barnato Bros. are participants. Development at the 
Springs Mines, Ltd., has progressed during the year, and 
the amount of payable ore exposed at the end of Sep- 
tember was 45% of the total exposed. The reduction 


. plant, with an annual capacity of 360,000 tons, is almost 


completed. 

Some of the extensions of plant decided upon in 1915 
were carried out. The erection of the additional reduc- 
tion plant of the New Modderfontein Gold Mining Co., 
which with the existing plant will enable the company to 
treat about 1,100,000 tons a year, was delayed owing to 
difficulty in obtaining the material ordered. The value of 
the total increased production is estimated at £80,000 per 
month. The Government Gold Mining Areas (Modder- 
fontein) doubled its plant by the addition of 100 stamps, 
which began working in October. The Geduld Proprie- 
tary Mines, Ltd., is also extending its plant so as to 
increase its capacity from 24,000 to 40,000 tons a month. 
It is stated, however, that the full benefit of the extension 
will not be felt for some time, owing to the fact that the 
old plant needs considerable repair. The mill of the 
Modderfontein Deep Levels was increased by an addition 
of 10 stamps, which began working early in June. This 
increased the monthly capacity of the mill to 40,000 
tons. 

The question of the further exploitation of the Far 
Eastern Rand aroused great interest during the year. 
In February the matter was under debate in the legis- 
lative assembly. The immediate result of this debate was 
that R. N. Kotze, the government mining engineer, was 
commissioned to report on the subject. His report was 
issued in May. Mr. Kotze estimated that the unexploited 
area amounted to 74,000 claims, containing reef at a 
depth of less than 5,000 ft. vertical, and further that if 
only half of this area proved payable, it would yield gold 
to the value of approximately £450,000,000. He sug- 
gested that in the event of the exploitation of the new 
ground by private companies the government’s share of 
the profits should be on a sliding scale based on actual 
profits. He pointed out that immediate steps should be 
taken to open up and work this district with the object 
of maintaining the present rate of gold production. The 
two areas for which the government invited tenders in 
1916 were 651 claims east of Modderfontein B Gold 
Mines, Ltd., and 1,812 claims south of the Brakpan 
Mines, Ltd. The last day for entries was Oct. 31, and 
the government received four tenders for the Brakpan 
claims and five tenders for the Modder East claims. The 
result has not yet been announced. 

The question of state mining in the Transvaal was under 
consideration during the year. A royal commission, con- 
sisting of six members, was appointed by the legislative 
assembly to inquire into this question. The commission 
began its sittings on Oct. 4, and mining experts and 
others were called to give evidence before it. The major- 
ity of the witnesses examined were against state mining, 
and it is not likely that the matter will be carried much 
further. 

The arrangements made at the beginning of the war, 
for realizing the gold produced and obtaining supplies, 
continued during the year under review. Cyanide, three- 
quarters of which came from Germany before the war, 
was during 1916 obtained almost entirely from the Cassel 
Cyanide Co., of Glasgow, and the British Cyanide Co. 
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The mining industry has been equally fortunate as re- 
gards explosives. The South African factory owned by 
the De Beers company has continued its supply to the 
mines at practically pre-war prices in contradistinction 
to the increased rates ruling in other mining centers. 

In 1915 a special war levy was imposed on “the profits 
of mining for gold,” which amounted to £500,000. In 
1916 this tax was levied again. 

The Vaal River water-supply scheme, sanctioned by the 
government in 1914, was not proceeded with in 1915, as 
it was not considered advisable to carry on this work at 
the time. Since then a modified scheme has been con- 
sidered, and in February, 1916, the Rand Water Board 
decided that the barrage to be erected at Vereeniging 
should be of the same size as that originally designed 
and should store the same quantity of water, but that 
only 5,000,000 gal. should be supplied per day instead of 
10,000,000. The estimated cost of this scheme was £758,- 
000, as against £1,250,000 for the original scheme, the 
difference being due to reduced pumping plant and distri- 
bution system. It was estimated that the Rand water 
board’s redemption fund would be sufficient to meet the 
cost of the work for two years. At the end of that time 
a further loan will be required. The decision in favor 
of this scheme was given by the Water Court in May, and 
the work was begun in September. It is estimated that 
the scheme can be completed and the water be available 
in three years from the date of the commencement of the 
construction work. 


— TABLE 3. LABOR EMPLOYED IN TRANSVAAL GOLD MINES 
A ; Native Death 


eo Rate per 
Whites Natives 1,000 

SN oes pouisnt seu ae ek ss 63% 191,784 35.72 
ER ES ee ee ey 25,108 194,286 34.04 
RI area, Sa ee ee Sea 24,334 206,121 28. 83 
EM lta sks orcas ss ne Sa aartese 22,797 162,181 26.61 
BML cS ease bh eeuee sents 21,834 177,291 18.35 
_) SEO errr 22,910 222,735 19. 87 
gen., 1916:...... Ne thom ee ae 22,783 220,870 
I SRS Ls co ane ast aie La de .. sani 221,992 
May..... Le sate dee 22,825 213, 143 12 mo. ending 
July. . ; setae ke deub sang . 22,858 206,509 Sept., 1916, 
MINE i ocu.S:5. igen ge trv Sis 22,802 210,120 17. 86 


The most important item with regard to labor was an 
agreement concluded between the Transvaal Chamber of 
Mines and the mine employees, with regard to hours of 
work. In April the Mechanics’ Unions submitted various 
demands to the chamber. A Voluntary Conciliation 
Board was appointed by the government, and the agree- 
ment arrived at came into force in September. It laid 
down that the 48-hr. week should be introduced in princi- 
ple, but that, owing to the scarcity of mechanics, the 50- 
hr. week should continue until three months after the 
declaration of peace, the 2 hr. difference being regarded 
as overtime. As a result of this arrangement the me- 
chanics were excluded from receiving the bonus which 
is to be given to mining men with dependents, consist- 
ing of from £1 10s. to £2 10s. per month according to 
the amount of wages earned. 

A new miners’ phthisis act was passed in June and came 
into force on Aug. 1. It enacted that the existing Miners’ 
Phthisis Board should be reconstituted * and should 
thenceforward consist of six members and a chairman, 
all appointed by the Minister of Mines. All mine em- 
ployees must be medically examined within six months 
after Aug. 1, and subsequent six-monthly examinations 
of all underground workers must be made. Men, when 
first applying for underground work, must also be medi- 
cally examined. A central medical bureau was established 
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to conduct all such examinations. All workers found to 
be suffering from tuberculosis are excluded from under- 
ground work and must be given compensation. 

Distinct progress in the safety-first movement has been 
made throughout the year. The Prevention of Accidents 
Committee of the Rand Mutual Assurance Co., Ltd., pub- 
lishes in support of this movement a monthly paper called 
The Reef. The first number was issued in July, 1915. It 
has done much to bring home to the miners the great 
value of using care and discretion when underground. 
To still further stimulate interest in safety first, a com- 
petition was organized in 1916 by the Prevention of Ac- 
cidents Committee, and its results were announced in 
May. The Geduld Proprietary mines made the greatest 
improvement in the accident rate for the year, and the 
West Rand Consolidated mines had the best all-round 
record. With regard to first aid, a booklet was published 
entitled “Hints on First Aid for Miners,” by Dr. L. G. 
Irvine. About 10,000 copies were distributed free to 
underground workers of the mines. A circular, in con- 
nection with this booklet, was sent to all mine managers. 
The South African Red Cross Society, which was started 
with a view to training men to be of use in case of acci- 
dents in the mines, has now been amalgamated with the 
Central Good Hope Red Cross Society, and war work has 
first place in its activities. 


DIAMONDS AND BAsE METALS 


The policy of restricted production of diamonds since 
the beginning of the war was continued to the end of 
last year. Since then most of the mines, after being 
closed for 17 months, have been working on a small but 
increasing scale. The number of natives employed on 
the diamond mines in January was 802. This figure 
had increased in September to 6,527. The product has 
been sold at rising prices, and dividend payments by the 
companies have been resumed. 

The Messina Copper Co. declared its first dividend 
in May, at the rate of 20%, absorbing £36,357. 

In spite of the exceptional dryness of the season, the 
tin-mining industry made good progress and the output 
remained up to the normal standard. In order to in- 
crease the life of the mine, early in the yéar the Zaai- 
laats Tin Mining Co. acquired from the Transvaal Con- 
solidated Land and Exploration Co., a base-metal lease 
of 120 claims adjoining the companies’ property. 


“93 


Mineral Production of Peru 


The production of the most important ores and metals 
in Peru in 1914 and 1915 have been officially reported 
as follows: 








1914 1915 

MERON i 55 cdine mines SoS b eres Fowlecioes head as 27,090 34,319 
Petroleum, tons... : iz se splot es, Si ZoRa re el 252,666 285,000 
Silver, kg... ee Men en Fees gitiere 286,600 293,000 
Gold, kg f ; ae 36 1,500 1,670 
Coal, tons... ; 5 ee ee 283,860 289,000 
Vanadium ore (45°%)..........-.. ac leues ‘is 14 3,145 
Tungsten ore (65°;).. ote. he 196 371 
bee. so. bins ; 3,048 2,750 
Salt. . . ; 3 25,933 25,729 
Borates eae earcaite Aree 4 ’ 1,263 — 

Antimony ore..... nae asks ae : 406 
ES ee Mea. che vxn, tay ret eauiic te oes : ; 11,187 ae 

Molybdenum ore (82% )..... . tac i, “aera 374 
ciety agai. d Sof ak aie Rid Ge wr Boars. ; Ree 19 
Quicksilver, kg... ee ‘a 700 700 

I ae ai tes a ea Lo meted tins ieee gee ee 


The statistics are given in kilograms and metric tons. 
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Mining in Japan in 1916 


By H. W. Pavut* 


The activity of mining throughout Japan, created by 
the war and in evidence since last year, increased more 
and more in 1916. Many new companies were incorpor- 
ated, and the general interest in mining has had the effect 
of bringing about much prospecting and the starting of 
many new enterprises, especially with regard to mining 
and refining both copper and zinc. The returns of the 
Department of Agriculture and Commerce in Tokio show 
that the number of applications for mining concessions 
filed throughout the country during the first 10 months 
of 1916 amounted to 13,333, showing the heavy increase 
of 7,422, or 125%, as compared with the figures for the 
corresponding period of last year. 

The profits of the existing mining companies are very 
large. Taking an aggregate of 14 such companies’, whose 
shares are handled on the stock exchange and whose bal- 
ance sheets are therefore easily accessible, and comparing 
their working results the first half of 1916 with the same 
period of 1914, just before the war, the following figures 
are obtained (in thousand yen) : 


First Half First Half ————Increase ————— 

1916 1914 Amount Rate, % 
Authorized capital....... 114,025 93,025 21,000 22.57 
Paid-up capital.......... 90,559 66,083 24,476 37.03 
Profits... aid ene Lie 21,496 5,683 15,813 278.29 
PROMRUUD Socine a Secu an 6,253 3,517 2,737 77.79 
Property depreciation... 2,347 1,125 1,222 108.62 
Sunry reserves......... 8,923 807 8,116 1,005.70 
Balance brought forward. 5,226 1,223 4,003 327.31 


No figures are so far available to estimate the total 
amount of minerals and metals produced during’ 1916. 
For 1915? the total value was about 200 million yen, in- 
cluding about 21 million yen worth of iron and _ steel 
produced by the Imperial Japanese Steel Works. Un- 
doubtedly, the amount as well as the value was consider- 
ably greater in 1916, especially because the output of 
copper and zine was greatly increased and because the 
coal trade, which was hard hit by the war during its first 
year, became very active in 1916. According to the Im- 
perial Japanese Mining Bureau the output of principal 
minerals during the first nine months of 1916 was as 
follows: 


January- Compared With 
September, Same Period, 
1916 5 

Cel MOIS ROM eink ccd accccenseuess 14,685,803 9.6% Increase 
COnBOE, THOEMO NOUR: oc éccccnccéccedctcdes 58,770 19.0% Increase 
Gold. MINE 2, os ok vis Cuawenee tees 5,514 3.5% Decrease 
DRUEN MMPOUIN, 6. ks ccle cccece nwdiomteewn’ 131,488 10.2% Increase j 
Pe PROM, DICCNIG CON, 66s ko cicas hoa vememe es 47,763 29.2% Increase 
RUNGE, MOTO COMB... 6.66 6c nese seein’ 66,257 33.6% Increase 
Kerosene, liters......... ; crits aeaaadard 345,000,000 0.6% Decrease 


The output of the Imperial Steel Works is not included 
in this statement. It is estimated at about 300,000 metric 
tons for 1916. The production of antimony and of zine- 
metal ought also to have been included in the list, the 
latter having been estimated at about 40,000 metric tons. 
Zinc and antimony, however, as well as iron and steel, 
are to a greater part produced from ores not mined in 
Japan, but imported from foreign countries. 





*Mining and metallurgical engineer, Yamashita-cho 175, 
Yokohama, Japan. 

1The 14 companies whose balance sheets are thus sum- 
marized are: Hokkaido Colliery, Kyushu Colliery, Iriyama 
Colliery, Iwaki Coal Mining, Mitsubishi Coal Mining, Japan 
Oil, Hoden Oil, Meiji Refining, Central Oil, Chugai Oil and 
Asphalt, Daito Mining, Kano Mining, Osaka Zinc Refining, 
Kuhara Mining. 

“The exact amount and value of minerals and metals pro- 
duced in Japan during 1915 was published in the “Journal” 
Sept. 16, 1916. 


Although the prices for coal advanced during 1916 
and are considerably higher now than before the war, the 
output is still behind the pre-war figures, being quite out 
of proportion when compared with the rise of practically 
all other industries in the country. About 20% of the 
Japanese coal production is exported, chiefly to China, 
Hongkong, Straits Settlements and the Philippine Islands. 
This export was greatly reduced during the first year of 
the war and is still lower than before the war. Recently, 
however, it has been much enlivened by the coal miners’ 
strike in Australia, which has brought about a con- 
siderable advance in the prices for Japanese coal. 

The most important metal, mined and refined in Japan 
for centuries past, is copper. The production of copper 
increased from 24,000 tons in 1900 to 50,000 tons in 
1910 and to more than 75,000 tons in 1915. For 1916 the 
output will certainly exceed 80,000 tons, thus ranging 
Japan in the second rank among the copper-producing 
countries of the world. The high copper prices caused by 
the war demand naturally animated mining and refining, 
and many new mines have been started. The existing 
refineries have been enlarged, and new smelteries are 
under construction. Practically no copper ore is im- 
ported; all the ore for copper production is mined in 
Japan and consists chiefly of sulphides, often of a very 
mixed and complex composition. The two largest mines 
and refineries are the Ashio copper mine and refinery of 


‘Furukawa & Co. and the Hitachi copper mine and re- 


finery owned by Kuhara Mining Co., both situated north 
of Tokio and producing at present electrolytic copper 
at the rate of about 1,100 tons a month. The output of 
these two mines during the first nine months of 1916 was 
as follows: Ashio, January-September, 1916, 9,972 
metric tons (total 1915, 12,176 metric tons); Hitachi, 
January-September, 1916, 9,965 metric tons (total 1915, 
12,038 metric tons). 

The Ashio smeltery is working only upon ores from its 
own mine, smelting at present about 10,000 tons of ore 
per month, while Hidachi, having good transport fa- 
cilities, produces about 30% of its copper out of ores 
from other mines. Both smelt their ores or concentrates 
in a semipyritic way down to a 40% copper matte, which 
is converted by the bessemer process into anode copper 
and electrolytically refined, a considerable amount of 
gold and silver being gained from the residues. The dust 
ore so far has been sintered by the Nakamura pot-roast- 
ing method, but recently more modern apparatus either 
has been installed already or is going to be installed for 
that purpose. In Ashio a 110-ft. reverberatory furnace is 
under construction for smelting the dust ore and 6 Wedge 
furnaces for drying the wet ore, and in Hidachi the 
Dwight-Lloyd sintering process has been installed. Only 
two other mines are producting over 3,000 tons copper a 
year—-the Beshi mine and refinery in Shikoku of the 
Sumitomo Co. and the Kosaka mine and refinery in 
northern Japan. Their production during the first nine 
months of 1916 was: Beshi, January-September, 1916, 
7,039 metric tons (total 1915, 7,886 metric tons) ; Kosaka, 
January-September, 1916, 5,860 metric tons (total 1915, 
7,276 metric tons). A list of the principal copper mines of 
Japan has been recently published in the Journal giving 
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the exact amount of their copper production in 1915 and 
during the first half year of 1916. Of the copper pro- 
duced in Japan, 70 to 80% was exported before the war, 
chiefly to China and European countries, now chiefly 
‘to Russia and Great Britain. During 1915 there was 
exported 57,000 tons of copper, having a value of 44 
million yen. This year the export decreased somewhat 
and was only 41,000 tons during the first nine months, 
as compared with 44,000 tons during the same period last 
_ year, but the value increased by more than 10 million 
yen. 

Many difficulties are experienced by the Japanese cop- 
per refineries in the removal of poisonous dust and gases, 
large indemnities being annually paid for damages caused 
by smeltery fumes. The Hitachi smeltery erected an 
armored concrete smoke-stack 511 ft. high on a hill 1,059 
ft. above sea-level in order to cope with the smoke ques- 
tion, and another similar stack 567 ft. high is under con- 
struction at the new Saginesaki smeltery of the same com- 
pany. Ashio, after its first installation to wash away the 
poisonous gases had failed, did not attempt to dilute the 
gases by means of a high stack, but erected several short 
and wide stacks and tried to dilute the gases by means of 
air fans after they had passed a dust chamber of an im- 
mense size; but neither did this very expensive installa- 
tion come up to what was expected, the dust chamber 
catching only about 20 to 30% of the valuable dust. The 
Japanese government limits the SO, contents of smeltery 
gases to 0.35% during the months of April to September, 
while during the other months no restriction is made. 
Ashio is therefore forced to cut down the amount of ore 


smelted during the summer months, or at least it has to 


limit the sulphur contents of the ore smelted. These dif- 
ficulties and the desire to take the best possible steps to 
cope with the ever-growing smoke nuisance induced a 
number of large mining companies in Japan to estab- 
lish a research labaratory in order to investigate, on joint 
account, the dust-nuisance, processes for the removat of 
poisonous gases and other matters of common interest. 
One of the first processes investigated by this research 
laboratory was the Cottrell electrical precipitation process, 
and after very successful trials were carried on at the 
Ashio smeltery, where the Cottrell apparatus collected 
99% of the dust as compared with about 30% collected 
by a 600,000 yen chamber installation, the Cottrell pat- 
ents for Japan were purchased by that concern. 

Very little of general interest is to be said about the 
other minerals mentioned in the list. The amount of 
iron and steel Japan is producing, in spite of the enor- 
mously advanced prices in Japan and the difficulties to 
import them from other countries at the present time is 
interesting only because it is so small. Iron and steel 
together with coal constitute the foundation of practically 
all industries. Japan has coal in abundance, but has no 
raw material to produce iron and steel. That is the 
weakest side of the future of Japanese-industrial develop- 
ment, quite apart from the possibility that it may prove 
disastrous in case of a war. The government is of course 
well aware of the consequences arising from the want of 
iron and steel in the country and is encouraging plans 
to increase the home production of these materials, but 
so far without visible effect. 

As stated already, the table of the production of prin- 
cipal minerals in Japan ought to have mentioned also 
zinc, which was in 1915 produced to the amount of 21,- 
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000 tons valued at more than 6 million yen and amounted 
to almost twice as much in 1916. The zine, however, is 
produced, at least for its greater part, not from ores 
mined in Japan, but from ores or concentrates imported 
from Australia, China and Siberia. Unfortunately, the 
official statistics, compiled and published in the good old 
time-honored way, give no figures for the import of zine 
ores, it being included in the item “Import of Ores Except 
Tron Ores,” which reached a value of 11,433,751 yen 
during the first nine months of 1916, as compared with 
only 607,889 yen during the same period in 1915 and 
which apparently consisted for the greater part of zinc 
ores. A large amount of zine metal is exported from 
Japan, but again no exact figures are available, the ex- 
port being included in the official statistics under the 
item “Sundry Metals Export,” which reached during the 
first nine months of 1916 a value of 17,558,643 yen, as 
compared with 3,181,857 yen in 1915 and 724,988 yen 
in 1914. At the present time, strange to say, Japan ex- 
ports and imports zinc metal; not only that, but it also 
exports and imports zine ores. Besides the figures given 
for the import of zinc ores and the export of zine metal, 
the official statistics give the following items: Zine 
ores exported January-September, 1916, 1,804 tons, 
value 145,937 yen; zine metal imported January-Septem- 
ber, 1916, 4,800 tons, value 2,819,206 yen. 

Japan has been exporting zinc ore about 10 years. In 
1911 the first attempts to produce zine metal were made, 
but did not prove very profitable. The war, however, 
has brought about a complete change of the whole situa- 
tion, Japan being now a large exporter of zinc metal and 
importer of zinc ore. The high spelter prices caused by 
the war have made zinc refining a lucrative business. 
Vor instance, the Osaka Zinc Refining Co. was able to pay, 
for its last six months’ term, a dividend at the high 
rate of 200% on a paid-up capital of 610,000 yen, its 
shares having been quoted in October at 660 yen, face 
value 50 yen. Many new enterprises for zine refining 
have consequently been started, but grave doubts con- 
cerning the future of the Japanese zinc industry are en- 
tertained by many Japanese experts. On this question Dr. 
K. Nakagawa said in a lecture before the Association of 
Japanese Mining Engineers: “Most of the enterprisers 
are blinded by the present high zine prices and the great 
gains made on account of it by zine ore refineries. There 
is no solid foundation of the enterprises, no foresight of 
the future market conditions, no exact estimate, no uni- 
formity of quality, no regular output. The question of 
the supply of ore is not yet settled, neither is that of fire- 
proof material. No profound studies have been made 
concerning the art of zinc refining. Everybody is work- - 
ing only in blind quest of momentary profit. However in- 
ferior in the art of refining the Japanese refiners may 
be, they can work profitably so long as the market shows 
such high quotation as last year and at present, but are 
the Japanese refineries quite sure to maintain their posi- 
tion after the war, when the market will show again its 
normal course and very likely will be as low as before 
the war?” 

Together with the growing import of zine ore to be 
refined in Japan, lead ore also is now being imported, and 
some new lead plants are under construction for the sole 
purpose of treating ores or concentrates imported from 
China and Siberia. The lead ore import from Australia 
meets some difficulties owing: to the export prohibition 
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for lead in that country. Lead ores are very scarce in 
Japan. In 1915 Japan produced only 4,750 tons lead 
metal and imported the same year 15,682 tons. During 
the first nine months of 1916 the import of lead (ingots 
and slabs) reached 16,000 tons, while nothing is known so 
far about the home production. The Mitsui Mining Co. 
is erecting near its Miike zinc refinery a smeltery, capable 
of smelting about 50 tons of lead concentrates a day. 
This will be blown in within a few months. 
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The amount of all other minerals produced in Japan 
is not very important. The war and the consequent high 
metal prices of course brought about much activity in 
all lines of the mining and refining industry, but the 
value of each mineral or metal produced did not reach 
even one million yen. The year has been a most pros- 
perous and a most important one for the mining industry 
of Japan and prospects are for increases in 1917 if the 
war conditions remain unchanged. 


South Avision tax TO 


Important mining in South America in 1916 was con- 
fined to the activities of established companies and to the 
extensions and development operations of large North 
American mining organizations. Exceptions to this were 
certain native-owned copper properties and smaller activi- 
ties stimulated by the high price of metals such as 
tungsten, antimony, quicksilver, etc. On account of the 
European war, little foreign capital was available ex- 
cept from North America. Many properties were con- 
sequently offered to large North American operators 
that were able to command the capital and technical skill 
necessary to provide mining, metallurgical and transport 
facilities without which the properties could not be trans- 
formed into profitable commercial operations. 


CHILE 


Chile, which has become the country of mammoth cop- 
per enterprises, through the introduction of North Ameri- 
can capital, had three such undertakings in progress in 
1916, Chile Exploration, Braden Copper and Andes Ex- 
ploration. The Chile Exploration Co. at the beginning 
of the year was producing from two to three million 
pounds of copper monthly at Chuquicamata but brought 
this production up to over four million pounds monthly at 
the end of 1916. The company was reported to have in- 
creased its ore reserves to 700,000,000 tons averaging 2% 
copper, and to be obtaining a metallurgical extraction of 
between 80 and 90% from its plant. The company pur- 
chased the copper properties of the Cia. Minera de Cal- 
ama in the vicinity of its already large holdings. While 
considerable construction work was in progress in 1916, 
the company did not undertake the general enlargement 
of its plant, although the financing of these enlargements 
was seriously discussed in the latter part of the year. 

Braden Copper Co. in the Province of O’Higgins con- 
tinued to add to its ore reserve, and began important plant 
extensions with a view of treating 10,000 tons daily. At 
the end of 1916 it was treating about 4,500 tons of ore per 
day, and in November produced 4,419,000 Ib. of copper. 
The extension of the company’s operations are reviewed at 
greater length elsewhere in this issue. 

Andes Exploration Co. had its staff in the Potrerillos 
field, making the preliminary arrangements for develop- 
ment and equipment of the properties about 90 mi. back 
from Chafaral. William Braden, presumably acting for 
this company, optioned the Aguirre copper property, and 
another in Peru. 7 

Tofé6 was another North American operation of the 
first magnitude, operating near the Bay of Cruz Grande 
in the Province of Coquimbo. The Bethlehem-Chile Iron 
Mines Co. continued its program of development for these 
great iron deposits, but lack of ship tonnage prevented the 


shipment of much ore, only about 50,000 tons being for- 
warded to the United States. 

The Sociedad Chilena-Alemana-Holandesa secured 
permission in March to build a 50-km. railroad from 
Maitencillo, on the Vallenar-Huasco line, to the iron 
mines of Algarrobo. 

American Smelting and Refining Co., besides its Anto- 
fagasta activities, purchased the mines and smeltery at 
Caldera of the Chilean family of Edwards, and also ac- 
quired the Carrizal smeltery and associated properties. 

American Metal Co., of New York, had an engineer 
in the field in 1916, but it was not learned whether any 
properties were definitely acquired. 

All of the established smaller copper companies in- 
creased their outputs and made plant additions. Among 
these were: Société des Mines de Cuivre de Catémou, 
with an output of about 5,000 tons of copper; Société des 
Mines de Cuivre de Naltagua, output about 4,500 tons 
(both of these companies were installing coal-dust-fired 
reverberatories) ; Cia. de Minas de Cobre de Gatico, out- 
put 3,600 to 3,700 tons; Chili Central Copper Co., out- 
put 2,600 to 2,700 tons. The Lota, Guayacan and In- 
cienso plants were also operated, as well as the Chanaral 
smeltery of the Société des Mines et Usines de Cuivre, 
which began basic converting. In the Collahuasi district 
in the north, the Poderosa Mining Co. shipped nearly 
5,000 tons of sorted ore carrying about 25% copper. 

Nitrate operations were on an increased scale in 1916, 
a much larger proportion of the output going to the 
United States than heretofore. The results of the potash 
exploration at Pintados, back from Iquique, are not 
known. Coal mines were especially active and production 
increased. 


BOLIVIA 


Tin exports from Bolivia amounted to 13,669 metric 
tons of concentrates in the first four months of 1916, 
or at the rate of 40,000 tons for the year, as against 
36,492 in 1915. This increase was from the old prop- 
erties, few new mines having been opened. The new 
activities of mining operators were mainly centered on 
tungsten, antimony and copper mining, and labor at the 
tin mines was scarce until the collapse of the tungsten 
boom. A mining deal of interest was the reported pur- 
chase of the Mendieta tin mines, near Potosi, by Austral 
Bolivia, Ltd., of Sydney, N. S. W., this marking the en- 
trance of Australian capital into Bolivia. An option, 
taken by Hayden, Stone & Co., on the Oploca and the 
Aramayo Francke tin mines at Chocaya was not exercised, 
as satisfactory terms could not be arranged. 

Marketing of tin concentrates continued to be difficult. 
Freight rates to England were £13 ($63) per long ton 
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and the returning charge about £16 ($78) amounting 
to a total excess over normal times of about £15 ($73) 
without allowing anything for increased production costs. 
Small producers with lower grade concentrates paid the 
smelters up to £23 ($112) per ton, besides further charges 
in some cases by intermediary agents. The American 
Smelting and Refining Co. did not extend its purchases 
of tin concentrates and the South American Electric 
Smelting Co., using a Wile electric furnace, found that 
conditions did not permit of a commercial operation 
with local power at 5@6c. per kw.-hr. and charcoal at 
$40 per ton. The Llallagua interests were building at 
Arica, Chile, a smeltery modeled on standard practice, 
but this will not be ready until about April, 1917. 

The Corocoro copper district was active and the option 
reported held by a New York syndicate for Anaconda 
on Corocoro United Copper Mines, Ltd., was relinquished 
because of the high price asked. Some discoveries of 
nickel ore were reported but no operations resulted, pos- 
sibly because of associated impurities as in the case of 
previous discoveries. Chilean capital became interested 
in the development of the oil lands in the Province of 
Santa Cruz, forming the Comunidad Petrolifera de 
Santa Cruz de Bolivia: drilling rigs were ordered and 
pipe-line estimates invited. 


PERU AND ECUADOR 


In Peru, closer relations were established between the 
two leading copper producers, the Cerro de Pasco Min- 
ing Co. and the Backus & Johnston Co. The reduction 
plants of both companies at La Fundicioén and Casapalca 
were operated at capacity, the Cerro de Pasco plant turn- 
ing out about 6,000,000 lb. of copper per month. 

The Cie. des Mines de Huaron continued the develop- 
ment of its copper mines, about 35 mi. from Cerro de 
Pasco, and was to erect two 150-ton furnaces shipped 
from the States. A. J. Bennett and associates optioned 
the Sayapullo copper-silver mines, “inside” from Truj- 
illo, about 80 mi. beyond railhead of the Salaverry-Ascope 
line; development in 1916 was extremely gratifying and 
the three-year option will probably be exercised. Quiru- 
vilea district produced about 3,000 tons of hand-sorted 
copper ore, taken out on pack animals for 100 km. to 
the railroad terminal, 60 km. from the port of Salaverry. 

In the district of Hualgayoc, exploration of the cop- 
per-silver mines was continued by the Cia. Socavén Pur- 
gatorio and the Soc. Minera Italia de Hualgayoc; silver 
recovered by lixiviation was shipped from this district 
via Chilete to the port of Pacasmayo. Agustin Arias, of 
Cerro de Pasco, continued the development of his Mag- 
istral copper properties, and in a small furnace smelted 
7 to 12% ores to a 50% matte, exported from Chimbote ; 
the Magistral district is 154 km. from Chuquecara, the 
terminal of the railroad from Chimbote. 

One of the important events of 1916 in southern Peru 
was the optioning of Cerro Verde by the Andes Explora- 
tion Co. This large low-grade deposit, formerly con- 
trolled by Carlos Lohmann, is only 12 km. from Tiabaya, 
a station on the Ferrocarril del Sur 171 km. from the 
port of Mollendo. Borax operations near Arequipa, were 
not on a large scale in 1916. Iron ore was reported by 
Frederico Fuchs near Ica in southern Peru. 

Gold mining continued in the Pataz district about as 
heretofore, no special stimulus being felt in this industry 
as in most other metal mining. In the Cerro de Pasco 
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region, the New Chuquitambo company made inport- 
ant additions to its ore reserves especially in the Pan- 
chita property; it milled about 1,700 tons monthly. In 
the south, the established properties are understood 
to have worked as usual but no new operations were re- 
ported. An echo of the Maranon River Placers bubble 
was the conviction of Raymond McCune and Charles S. 
Miller late in 1916 in the U. 8. district court at Wilming- 
ton, Del., for using the mails to promote a scheme to 
defraud, the du Ponts being among the victims. 

Tungsten mining was active in 1916 as was also molyb- 
denum, vanadium and antimony. Ricran in the Prov- 
ince. of Jauja was the most important molybdenum 
field. KE. KE. Fernandini who operates the San Gregorio 
bismuth mine and other properties, bought the old cinna- 
bar mines near Huancavelica. C. Weiss & Co., of Lima, 
also took up several properties in this field. 

In Ecuador the South American Development Co., 
which conducts the only important gold-mining operation 
in the republic, continued its campaign of improvements 
and operated steadily at Zaruma under the direction of 
new staff officers. Efforts were made to encourage further 
petroleum operations in the Province of El Oro by the 
promulgation of a law exempting petroleum and its deriv- 
atives from production and export taxes for 20 years. 


COLOMBIA 


The most important gold production in Colombia 
continued to come from the dredging operations along 
the Nechi River and on the west coast. The leading oper- 
ations in the Nechi Valley in 1916 were those of the 
Nechi and Pato companies, both controlled by Oroville 
Dredging Co., Ltd. Nechi’s dredge was launched in Sep- 
tember, 1915, but did not get into full swing until 1916. 
Estimating the output for the last month, Nechi dug 
about 1,600,000 cu.yd. for a yield of about $870,000 or 
an average of approximately 55c. per cu.yd. for the year. 
The highest weekly yield was in April, when the cleanup 
for the week ended April 21 amounted to $65,383 or over 
$1.40 per cu.yd.; practically the same yield was also ob- 
tained in the early part of July. The dredge was in poor 
ground at the beginning and again at the end of the year. 
It was shut down for a month early in the year for general 
repairs and again for a week at the end of July to install 
a new bucket line. 

Pato, while it did not wash so much gravel as its 
sister operation, the Nechi, had a slightly higher average 
vield and nearly as great a total return. Estimating De- 
cember, Pato dredged 1,400,000 cu.yd. in 1916, winning 
about $850,000 or an average of over 60c. per cu.yd. High 
yields were obtained in a 5-day cleanup in June which 
yielded $1.80 per cu.yd., and in a 10-day cleanup for 
the period ended May 28, when the average recovery was 
$1.46 per cu.yd. The dredge shut down for general re- 
pairs on Jan. 31 and resumed on Mar. 11 with new 
bucket line. The company did not complete its second 
dredge as planned, owing to the general financial condi- 
tions. 

The gold output from other placer operations in An- 
tioquia was increased by the introduction of additional 
hydraulic elevators following the success of McGuire 
Bros. at La Clara. Returns at the latter property, how- 
ever, were understood not to be so high as in previous 
years. One of the successful elevator properties in 1916 
was the Rio Grande, controlled in Denver. 
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The only important dredge on the west coast was that 
of the Anglo-Colombian Development Co., but owing to 
litigation regarding title, the operation was stopped by 
injunction about the middle of the year. The returns 
in gold and platinum from the dredge during the period 
it operated were understood to be highly satisfactory. 
Late in 1916 an amalgamation was made of the placer 
properties of the Anglo-Colombian company and those of 
Henry G. Granger. The latter were controlled by the 
Adolph Lewisohn interests, which will have the technical 
direction. The amalgamated company, which will be 
known as the South American Gold and Platinum Co., 
Ltd., ordered a 514-cu.ft. Bucyrus dredge. 

Among the gold-lode mines, Frontino & Bolivia com- 
pany at La Salada, increased the ore reserves of its 
Silencio mine and milled in the last fiscal year 22,358 
tons for an average yield of about $17.60. The sinking 
of the main shaft was stopped at the 15th level and 
lateral development increased; in July diamond drilling 
was started. New sand and slime plant completed but 
not operated at capacity, owing to shortage of power from 
Pocuné where additional units were being installed. <A 
separate company to work the Marmajito-Cogote property 
was registered but all details of transfer were not com- 
pleted in Colombia up to Dec. 1 and the inception of work 
was held in abeyance. The Colombian Mining and Ex- 
ploration Co., Ltd., operated its gold-silver mines in the 
vicinity of Marmato Mines and completed a new 40- 
stamp mill and cyanide plant that was planned to treat 
about 8,000 tons monthly. The companies’ production 
was about $195,000 for the first half of the year. Ex- 
ploration disclosed an 11-ft. body of $9 on one of the 
lower levels. 

Tolima Mining Co., operating the Frias and associated 
silver mines near Honda in the Department of Tolima, 
did only exploratory work during most of 1916 owing to 
difficulty in getting its silver-lead concentrates smelted in 
Great Britain; this situation was gradually remedied and 
at the end of 1916 most of the accumulation of “export 
mineral,” having a value of about $200 per ton, had been 
smelted. Several discoveries of ore carrying from 500 
to 750 oz. of silver were made at depths of 210 to 290 
fathoms. At Ibagué, J. F. Dierolf operated El Recreo 
mine crushing about 300 tons and recovering by amalga- 
mation over 200 oz. monthly; tailings stored. La Gol- 
ondrina built a small cyanide plant to treat its tailings. 
La Floresta on La China River began extracting gold 
from an oxidized outcrop. El Quindio continued work 
on its low-grade quicksilver deposit. 


VENEZUELA 


In Venezuela, the South American Copper Syndicate 
had a successful year though it did not operate its Aroa 
smelting plant continuously; besides matte over 5,000 
tons of crude ore were shipped and returns for its fiscal 
year were about $450,000 or more than double the yield in 
1915; dividends for the year amounted to 150%. The 
Cumaragua company continued its development in the 
Aroa district and in the region south of Villa de Cura 
the Santa Isabel copper-zine mine was under development 
by the newly formed Sindicato Aleman, Minas de Cobre 
de Santa Isabel. The new mining code was officially pro- 
mulgated in the Mar. 8 issue of the Gaceta Oficial. 
Petroleum explorations were conducted by the Carribean 
Tetroleum Co., Bermudez Co., Venezuelan Oil Conces- 
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sions, Colon Development Co., Venezuela-Falcon Oil 
Syndicate and the Pauji Concession. The most import- 
ant oil deal was the purchase of control of Venezuelan . 
Oil Concessions, Ltd., by the Dutch Shell company. 
Asphalt was mined as usual by the Bermudez company. 

In the Guianas, gold production declined somewhat 
owing to difficulty in getting supplies and labor. Most 
of the established operations were continued, however. A 
feature of interest was the prospecting for bauxite both 
in British and Dutch Guiana. 


BrAzIL AND ARGENTINA 


Manganese and gold continued to be the most import- 
ant metalliferous products of Brazil. The leading man- 
ganese producers were: Morro de Mina, Burnier, Cu- 
curuto, Thun and Botofogo. In gold mining, St. John 
del Rey and Ouro Preto as heretofore were the only large 
producers; the former’s output was about $185,000 
monthly, or an average of about $11 per ton. Ouro Preto 
milled about 7,300 tons monthly for a yield of about $48,- 
500. Another gold mine, Onca de Pitanguy, is being 
equipped under the direction of an American engineer, 
Frank Krug. In the State of Espirito Santo, a plant 
was being erected at Victoria for the treatment of mon- 
azite. From the Caldas district in Minas Geraes several] 
hundred tons of baddeleyite (zircon dioxide) were ex- 
ported. Some coal production was made from the Mines 
Sao Jeronymo near Porto Alegre in Rio Grande do Sul. 

The only mining of consequence in Argentina in 1916 
was for tungsten and petroleum. The former was mined 
chiefly in the Province of San Luis but also in San Juan 
and La Rioja; production up to Aug. 1, as reported by 
the Direccion General de Minas, Geologia e Hydrologia, 
was 393,731 kg. carrying 60 to 65% WO,. San Juan 
Mines, Ltd., was preparing to reopen its gold property. 
In the Comodoro Rivadavia oil field, there were in Oc- 
tober 28 productive wells and 17 being drilled; of these 
4 producing wells and 5 of those being drilled were being 
operated by private companies. The production of the 
state wells for 10 months was 100,915 cu.m.; private 
wells, 6,000 cum. A total of 130,000 cu.m. is estimated 
for the year’s output. 


R 


Central America in 1916 


The outstanding features of Central American mining 
in 1916 were the expansion policy of the New York & 
Honduras Rosario Mining Co., and the gradual comple- 
tion of the Tonopah Mining Co.’s plans for bringing into 
production its Eden mine in Nicaragua. 

In Costa Rica, the leading operations were at the 
Abangarez Goldfields, Aguacate Mines and La Union. 
Some exploration of a manganese deposit on the west 
coast was undertaken but the -property was not brought 
into production. In Guatemala, the Minas de Alotepeque 
did much development, shipped several hundred tons of 
calamine and completed a small concentrating plant; the 
product will be shipped to the United States. The 
old Las Quebradas gold placers were taken over by a 
North American company which is preparing to dredge 
much of the gravel. 

In Honduras, following the passage of the new mining 
code, the New York & Honduras Rosario company began 
its expansion in earnest and added a Guggenheim repre- 


sentative, H. A. Guess, to its directorate. A concession to 
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explore for oil a large tract, approximately 1,000,000 
acres, was granted to Washington S. Valentine, of New 
York. 

The Eden Mining Co., the Tonopah subsidiary in 
Nicaragua, built a 9-mi. broad-gage railroad to water 
transportation at Tunky; installed a 700-hp. hydro-elec- 
tric power plant and practically completed a 100-ton 
milling plant. At Wawa, the Linda Ventura mine, owned 
by W. B. Milliken, of Denver, and H. E. Frederickson, 
of Omaha, Neb., built a 70-ton cyanide plant to operate 
on $6 to $10 ore from a 15-ft. vein. Other active mines 
in Nicaragua in 1916 were Bonanza, Lone Star, La Luz y 
Los Angeles, Mars, Tunky, Babilonia and Leonesa. A 
consolidation of Siempre Viva and Constancia was being 
effected late in 1916 by New Orleans men. 

In Salvador, the two Butters properties, the Butters 
Salvador Mines, Ltd., and the Butters Divisadero Co. 
operated as heretofore. It is understood that Comacaran, 
the Pullinger and other properties were also active. Fur- 
ther shipments of manganese ore were made in 1916 from 
the Madinga mine in Panama. 


Some Unusual Ores and Minerals 


The Foote Mineral Co., of Philadelphia, communicates 
the following interesting notes on the commercial position 
of some of the unusual ores, minerals and metals in 
December, 1916. 

Barium—Export inquiries of barium compounds are 
increasing in number and volume. Little spot is held in 


the East, but deliveries of carloads are fairly prompt. 
For 99% barytes in powdered form in car lots, $18 per 


net ton is quoted. Off-color grades, minimum 92% 
barium sulphate, remain firm at $16; 94% bleached white 
is $35, and 99% blanc fixe, $110. The precipitated 
carbonate has advanced to 334c. per lb. Dioxide is firm 
at 30c.; nitrate, at 14c. 

Beryllium—Beryl (beryllium silicate), minimum 12% 
beryllium oxide, is still quoted at 4c. per lb. in car lots. 
The nitrate is in small demand at $18 per lb. 

Cxsium—The crude silicate finds a limited demand at 
$1 per lb. “Thulia” grades of chloride, -xx c.p., bring 
$50; commercial, $35; and alum, $20. 

Cerium—Domestic cerium-iron alloy continues firm 
and very active abroad at $28 per lb. “Thulia” grades 
are offered of the chloride, c.p. $15, commercial $7.50; 
and oxalate, c.p., $12. 

Chromium—Chemical grades, minimum 35% Cr,0,, 
are quoted at $1 per unit for lump, with extra charges 
for grinding and granulation. Ferrochromium, 60 to 
70%, is 20c. per lb. of chromium contained. 

Fluorspar—Advances continue in all grades, owing to 
increased demand and labor difficulties at the mines. 
Metallurgical is quoted at $21 per net ton in car. lots, 
fluxing at $23, and acid at $25. 

Magnesite—California and Grecian calcined rule firm 
at 314c. per lb. in car lots; the dead-burned at 4'4c.; 
raw magnesite at 114c. All the following are firm: 
Magnesium metal, 99% pure, in ingots, $3.50 per lb.; 
the same powdered, $6; cupro-magnesium, 60c.; pre- 
cipitated carbonate, 11c.; sulphate, 2c.; chloride has 
dropped to 214c. in carloads. 

Manganese—Standard Brazilian metallurgical has re- 
mained firm around 65c. to 75c. per unit through the 
vear, while selected grades have dropped steadily during 
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six months. -The top prices of last winter were due to 
the depletion of domestic and European stocks of 
Caucasian, the sudden calls upon producers in other parts 
of the world finding them unprepared to make prompt 
deliveries in large volume. While the production of 
selected grades is now on a settled basis, some of the 
largest producers insist that further reductions will compel 
closing down. A hardening of prices on chemical, battery 
and other technical grades is to be expected with the 
elimination of the smaller war-time miners, which has 
already begun. Minimum 80% dioxide with maximum 
1.6% iron and 0.05% copper is quoted at $60 per net 
ton in carloads, lump, with extra charges for milling or 
barreling. The linoleate and precipitated resinate are firm 
at 20c. lb.; the fused resinate, at 10c.; the sulphate has 
dropped to 17c. 

Molybdenum—The scarcity of American molybdenite 
continues. Quotations of $2 per lb. are nominal, the few 
independent producers being engaged far into 1917. 
Demands well beyond production have sent ferro to $4 
with no spot and little future unsold; 85% acid and 
75% molybdate of ammonium are both moving actively 
at $3.25 and $2.75 respectively, with probabilities of an 
early advance. 

Rare Element Compounds—“Thulia” grades, both c.p. 
and commercial, are now offered from the laboratory of 
an eminent authority of long-established international 
reputation. Didymium oxalate, c.p. $16 per lb.; lantha- 
num oxalate, ¢.p. $30, commercial $20; samarium oxalate 
or sulphate, c.p. $200, commercial $150; neodymium 
oxalate or sulphate, c.p. $40, commercial $20. 

Tantalum—The long-existing surplus stocks and ex- 
tremely limited market for this ore prevent any marked 
fluctuations in value. Much experimentation in various 
directions indicates a slightly increased demand in 1917. 
Tantalite guaranteed 65% tantalic acid is still quoted at 
$15 per unit. The columbium (niobium) content is 
ignored. There has been no market for lower grades 
since 1907. 

Thorium—The nitrate remains firm at $11 per |b. 
Domestic monazite sand, minimum 5% thorium oxide, is 
still quoted at $1.90 per lb. of thorium oxide for January 
deliveries in carloads ; 50% thorianite is nominally quoted 
at $7 per lb. of thorium oxide, but the production is 
very small and spasmodic. 

Titanium—Norwegian rutile, 24-mesh concentrates, 
minimum 95% dioxide, is quoted at $95 per net ton, 
f.o.b. New York, duty free. A limited but steady demand 
continues for specially prepared “Titanellow” in potters’, 
ceramic and dental grades at the ante-bellum figures of 
40c. to $2 per lb. Hmenite concentrates, minimum 50% 
dioxide, rule firm at $22.50 per net ton; titanium oxalate 
at 53e. per Ib. 

Tungsten—The long-sought bottom of the tungsten 
market has apparently been sounded. For the first time 
since the slump started last Spring, sustained’ recoveries 
were noted in concentrates during November. Many 
buyers believe that the present level will be maintained or 
improved. Permanent forcing out of hundreds of small 
producers by the return to normal prices and the tem- 
porary closing down of others by mountain snows indicate 
a steadier winter market. This feeling of renewed con- 
fidence is backed by a prompt absorption of all reasonable 
spot offerings at home and increasing inquiries abroad. 
Scheelite and hiibnerite have advanced to $16 per unit 
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with a premium for low phosphorus, copper and sulphur, 
such grades, especially spot scheelite, being actively sought. 
Wolframite and ferberite are little offered and are about 
10% higher than scheelite. A slight recession in all 
tungsten products is noted, due to increasing competition 
in their manufacture here and abroad. Metal powder is 
quoted at $2.50, ferro at $2.40, acid at $1.65, with 
tungstate of ammonium and calcium at $1.85 and $1.10. 

Uranium—The movement of uranium ores in com- 
mercial channels is limited. White 20% carnotite is 
nominally quoted at $100 per net ton in carloads with 
practically no demand, 13% samarskite, which is much 
more refractory, is of interest at $360. A “thulia” grade 
of the nitrate is in demand at $5 per lb.; 70% sodium 
uranate is firm at $2.50 and 96% black oxide at $3.60. 

Zirconium—Metallurgical grade in the form of lump 
zirkite (80% zirconium oxide) is quoted at $120 per net 
ton, with additional charges for crushing and grinding. 
Zircon concentrates, (95% zirconium silicate) 200-mesh 
are quoted at $120 per net ton. 

a 


Tungsten 


During the last days of 1915 a very active business was 
done in tungsten ore for the supplies covering January, 
February and March, 1916, but the price had reached only 
$42? on Dec. 28, 1915, at which fair quantities were sold. 
Immediately after Jan. 1, however, the demand for tung- 
sten ore became more and more -pressing and prices ad- 
vanced rapidly, until by the end of January $60 was read- 
ily paid for tungsten ore shipped from South America. 
The bigger users of ore attempted to increase their supplies 
in every shape or form, and several of them had parties 
traveling through the West and buying up tungsten ore 
in the smallest quantities, taking some of it away in a 
waiting motor car then and there. Emissaries were sent 
out to Portugal, South America and Japan to buy up and 
pay for all that could be obtained for delivery in the early 
part of 1916. By the end of February the demand had 
assumed such a proportion that it was simply a sellers’ 
market and whatever figure was asked, was accepted by 
the buyer. During the latter part of February $70 was 
readily paid for prompt delivery. In March the market 
assumed even bigger proportions and the rise became so 
rapid that it was almost impossible to follow it closely. 
Spot tungsten realized $80 per unit as early as Mar. 7%, 
and many contracts for forward delivery were closed dur- 
ing the middle of the month at prices of $78. Spot real- 
ized $85 in New York, and even a higher figure was paid 
in the West for immediate delivery. 

About the middle of April Colorado reported sales 
around $100 per unit. Contracts were closed to cover de- 
liveries all over 1916 at prices ranging from $72 to $78, 
and many people held that the market would reach $100 
per unit before the end of April. However, at the close 
of that month the quotations for tungsten ore experienced 
a heavy break. Most of the consumers had contracted for 
their immediate requirements and were therefore able 
to retire from the market. The high prices caused an in- 
creased activity in all the mining fields, and the United 
States, which in normal times hardly ever. produced more 
than 2,000 tons, produced 3,290 tons during the first half 
of 1916, according to the Geological Survey. South 
America, which in ordinary times shipped less than 400 





iPrice per unit in 60% concentrates. 
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tons a year to all parts of the world, shipped at the rate 
of about 450 tons during January and February from 
Peru and Bolivia alone. These shipments, which were 
held up through congestions, arrived practically within 
three weeks, each steamer bringing over a hundred tons 
of tungsten ores, and this very heavy arrival took care of 
all that was needed for immediate purposes by the users, 
who now could sway the market by withholding bids. The 
Crucible Steel Co., the Midvale Steel Co. and the Firth- 
Sterling Steel Co., which up to that time bought anything 
that was offered to them, suddenly withdrew from the 
market. Their withdrawal gave speculators, who had 
bought for a further rise, a very bad shock, which influ- 
enced them to offer their holdings at a daily reduced figure 
to get out as best as they could. This anxiety of the mid- 
dleman contributed more than anything else to bring 
about the rapid fall in prices. Naturally, the buyers, see- 
ing that every day brought about a lower quotation, con- 
tinued to hold off and only bought such quantities as were 
offered at attractive figures. The end of April saw efforts 
by buyers to cancel any contract that was not carried out 
exactly in accordance with the stipulations of the terms. 
By the middle of May it was practically impossible to 
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sell tungsten ore in quantities at any figure, though the 
nominal price ranged from $40 to $45 per unit. From Mav 
to early August business was on a very small scale. The 
prices continued their downward movement and by the be- 
ginning of August had reached the figure of $27.50@30. 
At the middle of August the market had gone down to 
$20. Domestic buyers had absolutely disappeared. 
However, by that time the industrial arrangements in 
the allied countries allowed them to make a great deal 
more of their ammunition than hitherto, and they ap- 
peared not only in our market, but also in South America 
and Japan and Portugal,*to buy up accumulations of 
tungsten ores for shipment to Europe. This buying on the 
part of the Allies was very welcome in our market, as 
it absorbed the stocks in New York and Pittsburgh, cleared 
out weak holders and enabled the market again to become 
steady, with trade between the mine owner and importers 
on the one hand and the actual consumer on the other. 
The first orders from the allied countries found sellers 
here willing to accept $15 during the early days of Sep- 
tember. August, September and October showed a great 
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improvement. The stocks in Pittsburgh and New York 
were reduced to a minimum. Home buyers came again 
in the market at the then ruling figures of $16 to $17, 
and the market had a very steady aspect by the end of 
October at that level. November saw again a very large 
business and the stocks having gone, shipments from the 
mines became possible. The prospects of a rising market 
induced home users and buyers of Europe to close con- 
tracts to cover deliveries not only for the first half of 
1917, but also for the whole of 1917 and as far ahead as 
the first half of 1918. 

At the time of writing, the market looks exceedingly 
strong ; $18 has been paid repeatedly for prompt delivery, 
and some of the bigger sellers are now holding for $20 per 
unit. During the last few days France has again come 
into the market for shipment from the United States, 
while Great Britain has contracted in the Argentine, Peru 
and Bolivia at a price slightly below $18 for six months’ 
supplies. The vear closes with the market having a firm 
appearance. 

CONSUMERS OF ‘TUNGSTEN ORE 

Great increases in the capacity for producing tungsten 
and ferrotungsten have been made, and the opinion is ex- 
pressed that this is already in excess both of requirements 
and of ore supply. ~The London Mining Journal recently 
reported respecting this situation in Great Britain that 
in addition to the Thermo-Electric Co. at Luton—which 
still remains the chief producer—and the Continuous Re- 
action Co.—which has just completed new works at Hyde, 
in Cheshire—the High Speed Steel Alloys has for some 
time past been running its important plant at Widnes. 
Besides these, the British Thermit Co. has established 
works. at Garston, near Liverpool, capable of dealing with 
a considerable output, while among producers of smaller 
tonnages may be mentioned the Tyneside Alloys, the 
British Metal Reducers and a couple of small plants in 
Birmingham and Sheffield respectively. ‘There are import- 
ant works in France, more particularly Girods, Schneiders, 
Chamoux, Keller et Leeux, and the Froges & Giffre works. 
In the United States also considerable developments are 
reported. The Primos Chemical Co. has considerably 
enlarged its pre-war capacity, and the Chemical Products 
Co. has recently completed a new large reduction plant 
near Washington, designed particularly for the treatment 
of lower-grade concentrates. Another concern is the Man- 
hattan Reduction Co. 





REDUCTION OF THE ORE’ 

Tungsten ores are reduced either by the soda process to 
yield tungsten powder, which was the method generally 
employed in Germany before the waz, or else the concen- 
trate is smelted either in the electric furnace or by one of 
the Thermit processes to produce ferrotungsten. At 
Widnes the first-named method has been adopted. The 
ore is crushed and then passed over a special type of mag- 
netic separator, by which the tin and other nonmagnetic 
particles are largely removed. The next process is to mix 
the tungsten-ore product from the separator with car- 
bonate of soda in excess. This forms a charge, which is 
then treated in reverberatory furnaces, forming tungstate 
of soda. The furnace product is then broken up in ball 
mills and reduced to an even grade of fine mesh. It is 
then charged into vats of boiling water, which dissolves 
the tungstate of soda and leaves the other constituents of 


1Abstract of an article in the London ‘Mining Journal.” 
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the concentrate, mainly iron and manganese, as a slime. 
This product is then passed through a filter press, and the 
undissolved constituents removed and stacked. The solu- 
tion is then passed to vats, where it is treated with strong 
hydrochloric acid, converting the tungstate to a granular 
yellow oxide. The solution is then run into centrifugal 
driers, which get rid of the water, leaving the tungstic 
oxide in the form of a paste. This product is then fur- 
ther heat-dried to a powder. -Next. it is mixed with an- 
thracite, put in large crucibles and roasted in open coke 
furnaces, reducing the tungstic powder to metallic tung- 
sten. The crucible charge is then ground to powder, 
washed once more to remove any dirt or impurity, dried 
on hot plates, and is then ready for packing in the form 
of a fine metallic powder. ‘This is then packed in tin- 
lined cases of approximately 200 lb. weight, weighed, sold- 
ered and stamped and dispatched. 

The High Speed Alloys, Ltd., claims that it is abe even 
with mixed ores to insure a minimum of 98% metal and 
a maximum of 0.20% carbon. A large number of results 
average 98.5% tungsten, and in some cases of specially 
clean ores even 99% was exceeded. The company claims 
that these results represent an improvement of quite 1% 
on the metallic powder bought from Germany previous to 
the war. The rated capacity of the works is about three 
tons of metal powder per day, or say 900 tons a year on 
a working basis of 300 days. Owing to a shortage of ore 
that output is not realized at present; of late the output 
has been at a rate of about 500 tons of metal per annum. 
As it is usually assumed in a rough estimate that it takes 
about two tons of concentrates to make a ton of powder, 
it will be seen that when fully engaged the High Speed 
Steel Alloys Co. alone will require not far short of 2,000 
tons of concentrates on the basis of its present equipment. 

& 
Railways in 1916 

The year 1916 has been one of record-breaking tratfic 
and earnings for the railways of the United States. Their 
increased business is reflected in statistics regarding new 
construction and orders for equipment during the year 
which have been gathered by the Railway Age Gazette 
from official sources. 

The mileage of new railroad built during 1916 was 
1,098 mi. This is an increase over 1915, when only 933 
mi. were built, the latter having been the smallest amount 
of new construction in any year since the Civil War. 
While there was an increase in new construction, it con- 
tinued to be small, being less than in any year since the 
Civil War except 1915. The largest amount of new con- 
struction was in Montana, where 99 mi. of railway was 


“built; South Carolina was second with 92 mi., and 


California third, with 78 mi. 

New construction in Canada shows a heavy decline. 
The mileage of new lines built in that country was only 
290 mi. compared with 718 mi. in 1915 and 978 mi. 
in 1914. 


Necrology 


Among the noted men identified with mining and 


metallurgical industries who died during 1916 were the 


following: 


Fulton, John................ Jan. 22 Campion, John Francis...... July 17 
Falding, Frederick J......... Feb. 7 Diedesheimer, Philip......... July 21 
Hayes, C. Willard........... Feb. 8 Ramsay, Sir William......... July 24 
eg eS eee May 4 Kirchhoff, Charles........... July 29 
Janney, Frank G............ May 12 Towne, Robert Safford....... Aug. 3 








